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(Vol.  2,  part  1) 

(Vol.  2,  part  2) 

(Vol.  2,  part  3) 

(Vol.  2,  part  3) 

Envelopes.    (See  Postal  service.) 

F. 

Falls  of  Saint  Anthony,  report  of  Secretary  of  War  on  condition  of. 

Fees.    (See  Courts  of  the  United  States. ) 

Fifth  Auditor  of  Treasury  Department,  annual  report  of 
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29 
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29 
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21 
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246 

30 
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Subject. 


First  Assistant  Postmaster-General,  annual  report  of 

First  Auditor  of  Treasury  Department,  annual  report  of 

First  Comptroller,  annual  report  of 

annual  report  of  Treasurer  on  accounts  settled 

by 

Flathead  Indian  Reservation.    (See  Indians.) 
Foreign  commerce.    (See  Commeroe  and  Navigation.) 

Foreign  mail  service,  report  of  superintendent  of 

Foreign  relations  of  the  United  States,  papers  relating  to 

Forest  Grove,.  Oreg. ,  estimate  for  Indian  school  at 

Fort  Monroe,  estimate  for  purchase  of  additional  land  at 

Fort  Point,  Boston  Harbor,  Massachusetts,  report  of  engineers  on 

survey  of  channel  at 

Fort  Smith,  Ark. ,  letter  of  Attorney-Goneral  relative  to  jail  at 

Fort  Wayne,  Ind.,  letter  from  Secretary  of  Treasury  relative  to 

an  increased  limit  of  cost  of  public  building  at 

Fourth  Auditor  of  Treasury  Department,  annual  report  of 

French  and  American  Claims  Commission : 

Report  of  Secretary  of  State  relative  to 

French  spoliation  claims,  estimate  of  expenses  for  obtaining 

G. 

General  Laud  Office,  annual  report  of  Commissioner  of  (vol.  1).. 

Geographical  Congress,  report  on  the  Third,  held  at  Venice,  Italy. 

Geological  Survey,  annual  report  of  Director  of  (vol.  3) 

Georgia  Shoals,  Massachusetts,  letter  of  Secretary  of  Treasury  rel- 
ative  to  examining 

Gibbon,  Col.  John,  annual  report  of  (vol.  1) 

Gloucester,  Mass.,  report  of  engineers  on  survey  of  harbor  at .... 

Government  Printing  Office,  letter  of  Secretary  of  Treasury  ask- 
ing an  appropriation  for  removal  aud  storage  of  material  at.. 

Grant  &  Co.,  letter  of  Secretary  of  Treasury  relative  to  paying 
interest  on  judgment  in  favor  of 

Greely  Belief  Expedition,  message,  of  President 
return  of  steamer  Alert  to  Great  Britain 

Green  River,  Kentucky,  report  of  engineers  on  survey  of 

Gun  factory,  estimates  of  Secretary  of  Navy  for  erection  of 

Guttenberg,  Iowa,  report  of  engineers  on  survey  of  Miss  ssippi 
River,  near 


recommending 


H. 

Hampton  Institute,  Virginia,  letter  of  Secretary  of  Treasury  rela- 
tive to  appropriations  for 

Hancock,  Maj.  Gen.  W.  S.,  annual  report  of  (vol.  1) 

Harbors  of  Refuge : 

Letter  from  Chief  of  Engineers  relative  to  construction  of 

one  at  Sandy  Bay,  Mass 

Report  of  engineers  on  survey  for  one  ut  Lndington,  Mich . . 
Harrisonburg,  Va.,  letter  from  Secretary  of  Treasury  relative  to 

public  building  at 

letter  of  Secretary  of  Treasury  relative  to  ap- 
propriation for  public  building  at 

Hell  Gate,  New  York,  report  of  Secretary  of  War  on  application 

of  appropriation  for  improvement  of 

Hingham  Harbor,  Massachusetts,  report  of  engineers  on  survey  of. 
Hot  Springs,  Ark.,  estimates  for  completion  of  Army  and  flavy 

hospital  at 

estimates  for  improvements  at 

Huntington,  N.  Y.,  report  of  engineers  on  survey  of 

Hyannis,  Mass.,  report  of  engineers  on  survey  or  harbor  at 
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IX 


Subject. 


I. 

Import  duties,  annual  report  of  refunds 

Indian  Affairs,  annual  report  of  Commissioner  (vol.  2) 

Indian  Bureau,  report  on  open  market  expenditures 

estimate  of  deficiency  appropriations  for 

supplementary  estimates  of  appropriations  for. .. 
Indian  Department,  tabular  statements  of  disbursements  made 

for  year  ending  June  30,  1884 

Indian  depredation  claims,  abstract  sbowing  nature  and  amount 

of  all  claims  reported  since  Febru- 
ary 20, 1884 

report  of  Secretary  of  Interior  on... 

supplemental  report  No.  2  on 

No.  3on 

Indian  schools,  estimate  of  appropriation  for  school  at  Flathead 

Agency 

estimate  for  appropriation  for  school  at  Forest 

Grove,  Oreg 

letter  from  the  Secretary  of  Interior  relative  to 

disbursement  of  funds  for  support  of 

letter  of  Secretary  of  Treasury  relstive  to  purchas- 
ing property  for 

Indians,  Cherokees,  estimates  for  removing  Eastern  band  of 

Devil's  Lake  Reservation,  letter  from  Secretary  of  In- 
terior relative  to  granting  right  of  way  to  Jamestown 

and  Northern  Railroad  through 

Flathead  Reservation,  letter  of  Secretary  of  Interior 
relative  to  an  appropriation  for  Catholic  mission 

schools 

Mescalero  Reservation,  letter  from  Secretary  of  Treasury 

relative  to  purchase  of  improvements  within 

Nez  Perce\  estimate  for  removal  of 

Omaha,  estimate  to  pay  expenses  of  selling  lands 

Osage,  letter  of  Secretary  of  Treasury  relative  to  claim 

or  Captain  &  Co.  for  supplies  furnished  to 

Zufii  Reservation,  letter  from  Secretary  of  Interior  rel- 
ative to  claims  to  portions  of 

Infantry.    (See  Army.) 
Iron-clads.     (Are  Navy.) 

Inspector-General,  annual  report  of  (vol.  1) 

Inspector-General's  Department,   message  from   President  re- 
turn inffbi  11  (H.R.  1017)  relative  to 

Interior  Department,  statement  of  the  expenditure  of  the  con- 
tingent funds  of  the  several  bnnreasof  the 

Interior,  Secretary  of.    (See  Secretary  of  the  Interior.) 
Internal  commerce 

Internal  Revenue,  annual  report  of  Commissioner  of 

Internal-revenue  collectors,  estimates  to  pay  certain 

Internal-revenue  taxes,  letter  of  Secretary  of  Treasury  relative 

to  commissions  withheld  from  purchasers  of  private  die-stamps 
International  Geographical  Congress.    (Ste  Venice. ) 

International  Meridian  Conference,  report  of  proceedings  of 

Iqniqne.  Peru,  letter  of  Secretary  of  State  relative  to  burning  of 

consulate  at 

J. 

Jamestown  and  Northern  Railroad,  letter  of  Secretary  of  In- 
terior relative  to  right  of  way  through  Devil's  Lake  Indian 

Reservation  to  , 

Japan,  estimates  of  appropriation  to  pay  interpreter  of  United 

States  legation  in 

message  of   President  relative  to  donation  of  ground  for 
United  States  legation  in 
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Subject. 


Vol. 


No.   :  Part. 


Jefferson  City,  Mo.,  letter  of  Secretary  of  Treasury  on  increasing 

appropriation  for  public  building  at 

Judge-Advocate  General,  annual  report  of  (vol.  1) 

K. 

Kansas  City,  Mo.,  letter  of  Secretary  of  Treasury  on  additional 
appropriation  for  public  building  at - 

Ker,  W.  W.,  letter  of  Secretary  of  Treasury  relative  to  paying, 
for  services 

Key  West,  Fla.,  letter  from  Secretary  of  Treasury  relative  to  es- 
tablishing range-light  at 

Kilbourn,  Hallett,  letter  of  Attorney-General  relative  to  paying 
stenographers  in  suit  of 

L. 

Labor  in  Europe,  reports  of  United  States  consuls  on 

Lac  la  Belle  Harbor,  Michigan,  report  of  engineers  on  survey  of. 
Lake  Champlain,  New  York,  report  of  engineers  on  survey  of, 

near  Four  Channels 

Land  laws,  estimate  of  appropriations  from  Secretary  of  Treas- 
ury for  printing 

Lawrenceburg,  Ind.,  report  of  engineers  on  survey  of  harbor  at. 

Lewis  River,  report  of  engineers  on  survey  of 

Light-House  Board,  letter  recommending  establishment  of  a 

range-light  at  Key  West,  Fla 

letter  relative  to  burning  of  light-house 

tender  Lily 

estimate   for   completing    light-house   at 

mouth  of  Detroit  River 

Lights,  estimate  for  completing  light-house  at  mouth  of  Detroit 

River 

estimate  of  appropriation  for  Abescom  and  Cape  May 

stations 

report  of  Secretary  of  Treasury  relative  to  additional, 

in  Narraganset  Bay 

Lily  (light-house  tender) : 

Letter  of  Secretary  of  Treasury  relative  to  burning  of 

Claims  for  losses  by  burning  of 

Longitude.    (See  International  Meridian  Congress.) 
Louisville,  Ky.,  letter  from  Secretary  of  Treasury  on  additional 

appropriation  for  public  building  at 

Luaington,  Mich.,  report  of  engineers  on  survey  of  harbor  at.. . 

M. 

Mail  contractors.    (See  Postal  service.) 
Mail  contracts.    (See  Postal  service. ) 

Malo,  J.  T.,  estimate  of  appropriation  to  pay 

Marine  Corps,  report  of  the  commandant  (vol.  1) 

Meridian.    (See  International  Meridian  Conference.) 

Merritt,  Col.  W.,  annual  report  of  (vol.  1) 

Mescalero  Indian  Reservation.    (See  Indians.) 

Messageries  Maritime  Ship  Company,  estimate  to  pay  claim  of. . . 

Miles,  Brig.  Gen.  N.  A.,  annual  report  of  (vol.  1) 

abstract  of  the  militia  force  of  the  United  States 

Militia,  reports  on  (vol.  1) 

Military  Academy,  West  Point,  report  of  Board  of  Visitors  to 

(vol.1) 

estimates  for  building  quarters  at 

petition  of  cadets  relative  to  civilian  appoint- 
ments to  Army 

Military  establishment,  statement  of  expenditures  from  the  appro- 
priation for  the  contingent  expenses  of  the 
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XI 


Subject. 


Military  prison,  reports  on  (vol.  1) 

Minneapolis,  Minn.,  letter  of  Secretary  of  Treasury  relative  to 

appropriation  for  public  building  at 

Mint,  annual  report  of  the  Director  of  the 

production    of     precious 

metals 

Mississippi  River,  report  of  engineers  on  survey  near  Guttenberg, 
Iowa 


BSipj 

>un, 


ppi  River  Commission,  annual  report  for  1884  of  the 

i,  Kansas  and  Pacific  Railroad,  papers  in  claim  of 

Mobile,  Ala.,  report  of  engineers  on  survey  of  river  and  harbor  at. 
Monahan,  Thomas,  report  of  Secretary  of  State  on  arrest  in 

Mexico  of 

Money-order  system,  annnal  report  of  Superintendent  of  the 

N. 

Napa  River,  report  of  engineers  on  survey  of 

Narxaganset  Bay,  Rhode  Island,  report  of  Secretary  of  Treasury 

relative  to  additional  lights  in 

Natalbany  River,  Louisiana,  report  of  engineers  on  survey  of 

National  bank  notes,  supplementary  estimate  of  Secretary  of  the 

Treasury  for  printing 

National  Board  of  Health,  annual  report  for  1684 

Naval  Academy,  annual  report  of  the  superintendent  of  (vol.  1). . 
report  of  Secretary  of  Navy  on  death  of  F.  S. 

Strang  at 

Naval  Advisory  Board,  letter  of  Secretary  of  Navy  on  expendi- 
tures of 

Naval  Observatory,  estimates  for  contingent  expenses  of 

Navy :  annual  report  of  the  Surgeon-General  of  the  (vol  2) 

letter  from  Secretary  of  Treasury  transmitting  estimates 

to  pay  contractors  for  use  of  yards  by  iron-clads  of 

Bureau  of  Medicine  and  Surgery  (vol.  2) 

acting  rear-admirals :  report  of  Secretary  of  Navy  on  power 

to  appoint  : 

vessels  for :  letter  from  Secretary  relative  to  appropriation 

for  machinery  for  new  cruisers 

Navy  Department : 

Annual  report  on  civil  employes  of , 

Estimate  of  appropriation  for  additional  messenger  in 

of  appropriations  for  gun  factory  for 

Statement  of  the  expenditures  of  contingent  funds  for  1884 

for ...   

Navy,  Secretary  of.     (See  Secretary  of  the  Navy. ) 
Navy-yard,  letter  from  Secretary  of  Treasury  transmitting  esti- 
mates for  buildings  at  Norfolk,  Va 

New  England  Transportation  Company,  estimate  to  pay  damages 

for  collision  with  steamer  Talapoosa 

New  Orleans  Exposition : 

Estimate  of  expenses  for  naval  vessels  in  attendance  at 

Estimates  for  additional  appropriation  for 

Message  of  President  relative  to  additional  appropriation  for. 
New  York  City,  report  of  Secretary  of  War  on  improvements  of 

harbor  of 

Nex  Perce*  Indians.     (See  Indians.) 

Norfolk  navy-yard,  estimate  for  buildings  at 


No.     Part. 


O. 

Ohio  River,  report  of  engineer*  on  survey  of  bar  opposite  mouth 

of  Licking  River 

Omahas.    (See  Indians.) 

Ordnance,  annual  report  of  Chief  of  (vol.3) 

Osages.  (See  Indians.) 

Otis,  Col.  E.,  annual  report  of  (vol.  1) 
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8nbject. 


P. 


Pasquotank  River,  report  of  engineers  on  survey  of 

Pawoatuok  River,  Rhode  Island,  report  of  engineers  on  survey  of. 

Paymaster-General,  annual  report  of  (vol  1) 

Penalty  envelopes,  estimates  for  purchase  of 

Pensaeola,  Fla.,  report  of  engineers  on  survey  of  harbor  at 

Pension  attorneys,  report  of  Secretary  of  Interior  on  fees  of 

Pension  Office  building,  estimates  for  gas  pipes  for 

of  appropriation  for  comple- 
tion of. 

Pensions,  annual  report  of  Commissioner  of  (vol.  1) 

Pleuro-pneumonia.    (See  Animals.) 

Pocomoke  River,  report  of  engineers  on  survey  of 

Point  Barrow  Expedition,  report  of  Secretary  of  War  on 

Pope,  Maj.  Gen.  John,  annual  report  of  (vol.  1 ) 

Porter,  t  ltz- John,  message  from  President  with  copy  of  appeal  of. 
Portsmouth,  N.  H., report  of  engineers  on  survey  of  harbor  at.. . 
Postage  stamps,  letter  of  Postmaster-General  relative  to  bids  for. 

Postal  service,  annual  report  of  proposals  accepted 

special 

on  additional  allowances  made  to 

contractors - 

estimates  of  the  appropriations  for  year  ending 

June  30,1886 

estimates  to  snpply  deficiencies  in  appropriations 

for 

letter  from  Postmaster-General  relative  to  mail 

contracts 

letter  of  Postmaster-General  relative  to  annul- 
ment of  contracts  for  official  envelopes 

Postmaster-General,  annual  report,  in  1  volume,  embracing  re- 
ports of— 

The  Postmaster-General 

Auditor  of  the  Treasury  for  the  Post-Office  Department.. . 
Letters  from,  relative  to— 

Appropriations,  estimate  for  deficiency 

Claims  of  postmasters,  list  of  olaims  allowed  and  disallowed 

from  December  1,  1883,  to  December  1,  1884 

Mail  service,  annual  report  on  contracts  made  for 

annual  report  on  additional  allowances  to, 

contractors 

annual  report  of  special 

Official  envelopes  relative  to  annulment  of  contracts  for.. 
Penalty  envelopes,  transmitting  estimates  for  purchase  of. . 
Post-Office  Department,  annual  report  on  expenditure  of 

contingent  fund 

Postage  stamps,  relative  to  bids  for 

Postmasters,  list  of  claims  for  loss  by  burglary,  fire,  or  other 
causes  allowed  and  disallowed  from  December  1,  1883,  to  De- 
cember 1, 18a4 

Poet-Office  Department,  annual  report  on  expenditure  of  con- 
tingent rand 

additional  estimates  of  appropri  ation  for 

money  order  division 

estimate  for  office  of  Auditor  of 

letter  from  Postmaster-General  relative 

to  purchase  of  free  penalty  envelopes. . 

letter  of  Secretary  or  Treasury  relative 

to  paying  ante-bellum  warrants 

Poughkeepsie,  N.  Y.,  letter  from  Secretary  of  Treasury  relative 

to  completing  public  building  at 

Powow  River,  Massachusetts,  report  of  engineers  on  survey  of. . . 
Precious  metals,  annual  report  on  production  of 
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President  of  the  United  States,  communications  from — 

Annual  Message  and   accompanying  documents,  second 

session,  Forty-eighth  Congress 

Alert  (steamer),  recommending  return  to  Great  Britain .... 

Civil  Service  Commission,  annual  report  of 

California  and  Oregon  Railroad,  relative  to  appointment  of 

commissioners  to  examine -• 

Inspector-General's  Department,  returning  bill  (H.  R.  1017) 

relative  to 

National  Board  of  Health,  transmitting  annual  report  of. . 
New  Orleans  Exposition,  relative  to  additional  appropri- 
ation for 

Porter,  Fits-John,  copy  of  appeal  of 

Union  Pacific  Railway  Company,  report  of  Government 

directors  of 

Transmits/  by  message,  communications,  &c,  from — 
Postmaster-General : 

First  Assistant  Postmaster-General 

Second  Assistant  Postmaster-General 

Superintendent  of  foreign  mails 

of  the  money-order  system 

of  Railway  Mail  Service 

Third  Assistant  Postmaster- General 

Topographer  of  the  Post-Office  Department , 

Secretary  of  Navy  : 

Acting  rear  admirals,  relative  to  appointment  of 

Secretary  of  State  : 

Buenos  Ayres,  relative  to  consul  at 

Collisions  at  sea,  report  in  regard  to  preventing 

Congo  Conference,  relative  to 

Consular  service,  report  on 

Cores,  relative  to  detailing  Army  officers  for  military  in- 
structors in 


French  and  American  Claims  Commission,  report  relative  to. 

International  Meridian  Conference,  transmitting  proceed- 
ings of 

Japan,  relative  to  donation  of  ground  for  United  States 

legation  in 

Monahan,  T.  J.,  report  on  arrest  in  Mexico  of 

Santos,  Julio  R.,  report  relative  to  arrest  in  Ecuador  of. .. 

South  American  Commissioners,  annual  report  of 

Privavte  die-stamps,  letter  of  Secretary  of  Treasury  relative  to 

commissions  withheld  from  purchasers  of 

Privavte  land  claims,  New  Mexico : 

Report  of  Secretary  of  Interior  on  claim  of  Antonio  de  Sal- 

azar,  No.  132 

Report  of  Secretary  of  Interior  on  claim  of  Sebastian  de 

Vargas,  No.  137 

Report  of  Secretary  of  Interior  on  Canada  de  Cochite  grant, 

No.  135 

Public  buildings,  letter  from  Secretary  of  Treasury  relative  to 
purchase  of  site  and  erection  of,  at  Harrison- 
burg, Va 

letter  from  Secretary  of  Treasury  relative  to 
completing  post-office  building  at  Pough- 

keepsie,  N.  Y 

letter  of  Secretary  of  Treasury  relative  to  addi- 
tional appropriations  for 

letter  of  Secretary  of  Treasury  relative  to  sal- 
ary of  inspector 

letter  of  Secretary  of  Treasury  relative  to  ap- 


propriation for  repairs  of. 
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Public  documents,  annual  report  of  Secretary  of  Interior  on  dis- 
tribution of 

Publio  lands,  list  of  suspended  entries  of  lands  acted  upon  by  the 
Board  of  Equitable  Adjudication 

Puyallup  River,  report  of  engineers  on  survey, of 

Q. 

Quartermaster-General,  annnal  report  of  (vol.  1) 

Qnincy  Bay,  Illinois,  report  of  engineers  on  survey  of  Whipple 
Creok  in 

R. 

Railroads.    {See  also  under  bead  of  respective  corporations. ) 

annual  report  of  Commissioner  of  (vol.  1) 

Railway  Mail  Service,  annual  report  of  the  Superintendent  of  the. 
Rebellion  Records.    (See  also  Records  of  the  Rebellion)  (vol.  1).. 

Receipts  and  expenditures,  annual  report  for  1880 

Records  of  the  Rebellion,  report  of  officer  in  charge  of  publication 
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report  of  Secretary  of  War  on  distribu- 
tion of 

Red  River,  report  of  engineers  ou  survey  of 

Register  of  Treasury,  annual  report  of 

Rice,  S.  F.,  letter  of  Secretary  of  Treasury  relative  to  paying 

claim  of 

Right  of  way,  letter  from  Secretary  of  Interior  relative  to  grant- 
ing same  to  Jamestown  and  Northern  Railroad  through  Devil's 

Lake  Indian  Reservation 

Rivers  and  harbors.    (See  also  under  head  of  respective  names  of 
rivers.) 
report  of    Secretary  of  War  on   improve- 
ments of 

letter  of  Secretary  of  War  relative  to  mis- 
use of  piers  and  breakwaters 

Rock  Island  Arsenal,  letter  of  Secretary  of  War  relative  to  ap- 
propriations for  water-power  pool  at 

S. 

Saint  Joseph,  Mo.,  letter  from  Secretary  of  Treasury  on  addi- 
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Saint  Joseph's  River,  Idaho,  report  of  engineers  on  survey  of 
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survey  of 
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Indian  schools,  relative  to  disbursement  of  funds  for  sup- 
port of 

Indian  service,  statement  of  open  market  expenditures  for, 
from  February  1, 1884,  to  June 30,  1884 
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Secretary  of  the  Navy— Continued. 
Letters  from,  relative  to- 
Contingent  fund,   statement  of  the  expenditures  of.  for 
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sinking  of 
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Secretary  of  State : 

Annual  report  upon  foreign  relations 

Labor  in  Europe,  transmitting  consular  reports  on 

Collisions  at  sea,  in  reference  to  international  regulations 
for  preventing 

Congo  Conference,  report  relative  to 

Consular  and  diplomatic  service,  report  on 

Contingent  fund,  statement  of  disbursements  for  year  end- 
ing June  30,  1884,  of  the  State  Department 

French  and  American  Claims  Commission,  report  relative  to . 

International  Meridian  Conference,  report  of  proceedings.. 

Iquique,  Peru,  relative  to  burning  of  consulate  at 

Japan,  relative  to  donation  of  ground  for  United  States  le- 
gation in 

Monahan,  Thomas  R.,  on  arrest  in  Mexico 

Santos,  Julio  R.,  relative  to  arrest  in  Ecuador  of 
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Secretary  of  the  Treasury — 
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Annual  report  on  the  state  of  the  finances  for  the  year  end- 
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Comptroller  of  the  Currency 

Letters  from,  relative  to — 
Abingdou,  Va.,  relative  to  appropriation  for  publio  build- 
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relative  to  enforcement  of  laws  in 

Appropriations,  estimates  required  for  year  ending  June, 
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supplemental    estimate  for    printing  na- 
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of  Columbia 

estimate  for  protection  and  improvement 
of  Yellowstone  Park 
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Secretary  of  the  Navy,  annual  report  of  (in  2  volumes),  embrac- 
ing reports  from — 

Bureau  of  Yards  and  Docks  (vol.  1) 

Estimates  of  the  Secretary's  office  and  pay  of  the  Navy 
(vol.  1) 

Marine  Corps  (vol.  1) 

Naval  Academy  (vol.  1) 

Letters  from,  relative  to- 
Contingent  fund,  statement  of  the  expenditures  of,  for  1883. . 

Contribution^  for  political  purposes,  relative  to  the  distri- 
bution of  circulars  in  his  Department  asking  for 

Greeley  relief  expedition,  relative  to 

Jeannotte,  on  relief  of  snrviors  of 

Navy,  relative  to  the  employment  of  commissioned  and 
warrant  officers  of  the 

New  York  navy-  yard,  relative  to  dry-dock  at ... j 

Public  printing,  relative  to  an  approdriation  to  supply  de- 
ficiency in 

Vessels,  on  disposition  of  uneca worthy 

Secretary  of  State : 

Annual  report  upon  Foreign  Relations 

Letter  from,  relative  to — 

American  College,  Italy,  on  threatened  confiscation  of — 

American  and  Spanish  Commission,  estimate  for  paying 
umpires  of 

China,  on  rent  of  consular  premises  in 

Chronological  history,  relative  to  purchase  of  work  pre- 
pared by  J.  H.  Haswell ... 

Colombia,  report  relative  to  imprisonment  of  American  citi- 
zens by  authorities  of 

Contingent  funds,  statement  of  disbursements  for  year  end- 
ing J  une  30,  1883,  of  the  State  Department 

Contributions  for  political  purposes,  relative  to  the  distri- 
bution of  circulars  asking  for 

Consular  service,  report  relative  to  the  reorganization  of 
the 

Consular  and  diplomatic  appropriation  bill,  report  relative 
to 

Consular  fees,  tariff  of 

Employes,  list  of,  in  Department  of  State 

French  and  American  Claims  Commission,  report  relative  to 

French  Claims  Commission,  report  on  awards  of 

Foot-and-mouth  disease,  measures  taken  by  Great  Britain 
for  prevention  of 

Foreign  intercourse,  relative  to  certain  desired  changes  in 
the  estimates  of  his  Department  relating  to 

Foreign  works  of  art,   report    on   tariff    discrimination 
against 

Great  Britain,  report  on  extradition  treaty  of  1882  with.. . 

Hale,  W.  J.,  papers  relative  to  claim  of 

International  time  standard,  appropriation  for  convention 
to  establish 

Lasker,  Edward,  documents  relative  to  death  of 

Mexican  boundary,  report  on  relocating  monuments  on.... 

Mexican  claims,  papers  and  reports  relative  to  payment  of. 

Mexico  and  Guatemala,  on  boundary  between 

O'Donnell,  Patrick,  relative  to  trial  and  execution  of 

Oxenham,  E.  L.,  report  relative  to  presenting  testimonials 

to 

Siamese  embassy,  report  relative  to  visit  of 

Spain,  report  relative  to  payments  made  under  treaty  by  .. 
Swine  products,  relative  to  the  restrictions  upon  importa- 
tion into  Germany  and  France  of  Amer- 
ican  

report  of  the  commission  relative  to  the 
importation  of  American 
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Secretary  of  State — 

Letter  from,  relative  to— 
Umatilla  (steamer),  on  rewarding  the  rescuers  of  the  crew 
of 

Undervaluation,  documents  relative  to  irregular  practices  j 


27 

26 


in  importation  of  foreign  merchandise  and 
Venezuela,  relative  to  moneys  received  under  treaty  of 
1866  from I.... I      27 

Wagner,  Reinhardt,  papers  relating  to  reported  arrest  of...  j    £« 

Wakefield,  Va.,  relative  to  wharf  and  road  at >      27 

Wheelock,  John  E.,  papers  in  relation  to  arrest  and  im-  !  J    20 

prisonment  of J    27 

Secretary  of  the  Treasury :  j 

Annual  report  on  the  finances,  embracing  reports  of— 

The  Secretary,  with  tables 

Annual  report  on  the  state  of  the  fiuances  for  the  year  1883. 

Commissioner  of  Internal  Revenue 

Comptroller  of  the  Currency 

Letters  from,  relative  to — 
Appropriations,  estimates  required  for  the  year  ending  June 

30,  l&r5 

estimates  for  deficiencies  in 

Attorneys,  statement  showing  gross  earnings  of  United 

States,  and  expenses  of  their  offices 

Cattle  disease,  transmitting  report  on 

Capitol,  transmitting  estimates  for  proposed  terrace  and 
approaches  for  United  States '      13 


Claims,  list  of,  arising  under  act  of  July  4,  1864 

schedule  showing  list  allowed  under  exhausted  ap- 
propriations   

schedule  allowed  under  act  of  August  7,  1882,  for 
supplies,  &c,  furnished  on  account  of  Iudian 

service  

report  'of  claims  allowed  under  exhausted  appro- 
priations  

supplemental  list  of  certified - 

-Coast  and  Geodetic  Survey,  stalement  showing  expendi- 

trues  made  on  account  of  the 

Coast  officers*  fees,  statement  of 

Customs  districts,  statement  showing  number  of 

•Customs  duties,  relative  to  refunded,  for  the  year  ending 

June  30,  1883 

Customs  officers,  statement  of  fees  received  during  year 

ending  June  30,  1883,  by.. •- 

■Deficiency  appropriation  asking  for,  a,  for  printing  Treas- 
ury notes 

Foreign  intercourse,  transmitting  communication  from  the 
Secretary  of  State  relative  to  changes  in  his  estimates 

relatingto 

Oold  and  silver  certificates,  in  relation  to  the  issue  of 

Hudson  River,  letter  of  Light- House  Board  askiog  increase 

of  appropriation  for  lights  on '. 

Indian  service,  estimate  of  appropriation  to  pay  claims 

against , 

Internal  Revenue  Office,  relative  to  payment  of  certain 

persons  employed  in  the 

Marshals,  list  of  same  appointed  in  West  Virginia  in  1882 

and  1883 

list  of  same  appointed  in  West  Virginia  in  1882 

and  1883 

Mexico,  letter  to  trade  between  United  States  and 

National  Board  of  Health,  statement  of  expenditures  of  the, 
for  the  quarters  ending  March 

and  June,  1883 

annual  report  of  the 
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Secretary  of  the  Treasury : 
Letters  from,  relative  to- 
New  York  City,  appraisment  of  certain  buildings  in 

New  York  custom-house,  on  appointment  of  discharged 
soldiers  and  sailors  in 

Quarantine  stations,  in  regard  to  establishing  stations  for 
neat  cattle 

Receipts  and  expenditures,  annual  report  for  1878 

annual  report  for  1879 

Shipping  commissioners  of  New  York,  list  of  snniB  paid  into 
Treasury  by,  under  act  of  June,  1872 

8euth  Carolina,  submitting  for  the  action  of  Congress  the 
claim  of  State  of 

Teas,  relative  to  the  importation  of  adulterated  and  spu- 
rious  , 

Treasury  Cattle  Commission,  report  of  the , 

Treasury  Department,  report  of  the  contingent  expenses 
for  year  ending  June  30,  1883,  of  the 

Treasury  of  the  United  States,  report  as  to  amount  of  money 
in  the 

Whisky,  inclosing  report  of  Commissioner  of  Internal  Rev- 
enue relating  to  suspension  of  taxes  for 

Wool,  relative  to  undervaluation  of 

Coin,  in  regard  to  mutilated  gold  and  silver 

Secretary  of  War,  annual  report  of  the,  in  4  volumes,  embracing 
reports  of — 

The  Secretary  (vol.  1) 

Adjutant-General  (vol.  1) 

Augur,  Brig.  Gen.  C.  C.  (vol.1) ■r... 

Chief  of  Engineers  {vol.  2,  part  1) 

Chief  of  Engineers  (vol.  2,  part  2) r... 

Chief  of  Engineers  (vol.  2,  part  3) 

Chief  of  Ordnance  (vol.  3) 

Commissary- General  of  Subsistence,  annual  report  of  (vol. 
1) ....  - .*.... 

Crook,  Brig.  Gen.  George  (vol.  1) v /.... 

Education  in  Army,  report  by  officer  in  charge  of  (vol.  1).. 

General  of  the  Army  (vol,  1) 

Hancock,  Maj.  Gen.  W.  S.  (vol.  1) 

Howard,  Brig.  Gen.  O.O.  (vol.  1) 

Hunt,  Maj.  Gen.  H.  I.  (vol.  1) 

Inspector- General  (vol.  1) 

Judge- Advocate  General,  annual  report  (vol.  1) 

Livingston,  Maj.  L.  L.  (vol.  1) * 

Merrill,  Col.  W.  (vol.  1) 

Military  Academy,  report  of  Board  of  Visitors  to  (vol.  1) .. 

Otis,  Col.  E.  8.  (vol.  1) ;.... 

Paymaster-General,  annual  report  of  (vol.  1) 

Pope,  Maj.  Gen.  John  (vol.  1) 

Quartermaster-General,  annual  report  of  (vol.  1 ) 

Records  of  the  Rebellion,  report  of  Col.  R.  K  Scott,  in 
charge  of  publications  of  (vol.  1) 


Roger,  Col.  Thomas  H.  (vol.  1)  .... 

Schofield,  Maj.  Gen.  J.  M.  (vol.  1) 

Sheridan,  Lieutenant-General  (vol.  1) 

Sherman,  General  W.  T.  (vol.  1) 

8oldier's  Home,  Washington,  D.  C,  annual  report  of  com- 
missioners of  (vol.  I) 

State,  War,  and  Navy  Department  building,  report  of  officer 
in  charge  (vol.  1) 

Snrgeon -General,  annual  report  of 
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1) 

Wheaton,  Col.  Frank  (vol.  1) 
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Signal  Office,  War  Department, 

Washington  City,  October  15,  1884. 
Sib:  I  have  the  honor  to  submit  herewith  my  report  upon  the  work 
of  the  Signal  Service  during  the  fiscal  year  ending  Jnue  30, 1884,  and 
also  to  add  a  summary,  made  necessary  by  the  subsequent  return  of 
Lieutenant  Greely,  of  the  work  and  relief  of  the  Lady  Franklin  Bay 
Expedition. 

INSTRUCTION  AT  FORT  MYEE. 

The  course  of  instruction  pursued  at  Fort  Myer  has  been  enlarged 
and  otherwise  improved.  An  appendix  (No.  1)  containing  the  courses 
for  officers  and  men  and  the  standing  orders  governing  the  School 
of  Instruction  accompanies  this  report.  It  is  the  theory  that  all  who  are 
connected  with  the  corps  shall  be  constantly  available  for  all  branches 
of  military  service  for  which  the  Signal  Corps  is  maintained.  In  this 
connection  it  is  unfortunate  that  Congress  failed  to  provide  for  horses 
for  the  corps.  When  in  the  field,  the  men  must  be  mounted,  and  although 
the  telegraph  train,  recognized  by  all  powers  as  most  essential  in  mod- 
ern warfare,  must  be  moved  by  horses,  not  one  animal  is  at  my  com- 
mand available  foj  these  purposes.  Through  no  fault  of  the  service,  it 
has,  for  two  years,  been  impossible  to  teach  the  men  to  ride  or  to  man- 
age the  telegraph  train  in  the  field.  With  these  disadvantages  the 
work  of  signal  instruction  has  been  carried  on.  Instruction  and  prac- 
tice in  signaling,  by  flag,  torch,  and  heliograph,  and  in  telegraphy,  has 
been  given. 

The  annual  report  of  the  officer  in  immediate  command  of  Fort  Myer 
will  be  found  in  Appendix  2. 

INSTRUCTION  IN  METEOROLOGY. 

During  the  year  five  officers  completed  the  course  of  instruction  at 
Fort  Myer.  Sixty-nine  enlisted  men  were  instructed  in  signaling,  teleg- 
raphy, elementary  meteorology,  and  in  their  duties  as  soldiers. 

In  addition  to  the  above,  two  officers  have  completed  the  course  of 
instruction  at  this  office  required  of  officers  charged  with  the  prepara- 
tion of  weather  predictions,  the  announcement  of  approaching  frosts, 
and  the  ordering  of  danger  signals. 
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The  number  of  officers  available  for  this  important  branch  of  the  serv- 
ice is  too  limited,  and  the  best  results  can  only  be  expected  when  the 
officers  selected  for  this  work  are  enabled  to  devote  their  whole  time  to 
the  study  of  meteorology. 

Owing  to  the  limited  force  of  officers  available  for  duty,  the  instructed 
officers  have  been  called  upon  for  executive  work,  and  but  little  time 
has  been  available  ior  special  study. 

The  popular  interest  in  the  study  of  meteorology,  stimulated  by  the 
work  of  the  Weather  Bureau  of  the  Signal  Service,  is  increasing.  In- 
stitutions of  learning  are  giving  meteorological  instruction  a  place  in 
their  curricula,  and  in  order  to  meet  the  demands  made  upon  the  serv- 
ice in  this  connection,  lectures  have  been  given  during  the  year  by  offi- 
cers an^  professors  connected  with  the  office,  and  an  elementary  text- 
lKK>k,  intended  for  use  in  normal  and  high  schools,  is  in  course  of  prep- 
aration. 

The  textbooks  on  meteorology,  available  for  use  in  this  country, are, 
in  some  respects,  unsatisfactory,  and  it  is  apparent  that  a  new  work  is 
needed,  treating  the  subject  from  a  point  of  view  radically  different 
from  that  employed  in  works  extant.  The  preparation  of  such  a  trea- 
tise is  now  in  progress  by  gentlemen  connected  with  the  office. 

An  important  contribution  to  the  literature  of  meteorology  and  kin- 
dred subjects  has  been  made  during  the  year  by  the  publication  of  Pro- 
fessional Paper  No.  XIII,  Professor  FerrePs  "  Temperature  of  the  At- 
mosphere and  the  Earth's  Surface."  Near  the  close  of  the  year  the  serv- 
ice began  the  publication  of  Professional  Paper  No.  XV,  "Researches 
on  Solar  Heat  and  its  Absorption  by  the  Earth's  Atmosphere,"  in  which 
Prof.  S.  P.  Langley,  director  of  Allegheny  Observatory,  reports  upon 
the  work  of  the  Mount  Whitney  Expedition,  undertaken  by  him  in  1881, 
and  sets  forth  a  number  of  deductions  from  the  data  there  obtained.  It 
is  hoped  to  give  this  important  memoir  to  the  scientific  public  early  in 
the  current  fiscal  year. 

It  is  desired  to  have  soon  available  a  number  of  translations  of  the 
works  of  Guldberg,  Mohn,  Schoch,  and  Sprung,  now  in  course  of  prep- 
aration. * 

The  attempt  made  during  the  last  three  years  to  secure  the  enlist- 
ment of  young  college  graduates  has  met  with  gratifying  success.  Of 
the  two  hundred  and  fifty -one  enlistments  made  during  that  time  sixty - 
five  were  of  college  graduates.  They  have  been  placed,  as  far  as  prac- 
ticable, under  instruction  to  qualify  them  for  that  work  of  the  service 
requiring  more  than  ordinary  knowledge  of  mathematics  and  physics, 
especially  in  electricity,  magnetism,  etc. 

APPROPRIATIONS. 

It  is  my  duty  to  again  call  your  attention  to  the  crippled  condition 
iu  which  the  Signal  Service  has  been  left  by  the  last  two  appropriation 
acts.  Congress  has  made  it  impossible  to  carry  on  the  full  work  of  this 
bureau,  and,  as  a  consequence,  seventeen  stations  of  the  meteorological 
service  have  been  closed  in  order  to  send  men  to  the  telegraph  lines, 
although  a  large  part  of  the  frontier  lines  have  been  abandoned,  having 
been  supplemented  by  commercial  lines.  The  meteorological  stations 
abandoned  were  selected  with  great  care,  but  need  of  their  data  is  greatly 
felt 

The  appropriation  laws  of  the  last  two  fiscal  years  were  framed  under 
the  expressed  wish  of  Congress  to  separate  the  appropriations  for  this 
service  from  those  made  for  the  support  of  the  Army.    From  its  organs 
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zation  until  recently  the  Signal  Service  has  been  provided  for  as  a  part 
of  the  Army,  and  it  ia  now  recommended  that  while  the  items  of  ap- 
propriation lor  the  service  remain  separate  and  specific  they  be  made 
as  a  part  of  the  appropriations  for  the  Army.  . 

While  some  of  the  deficiencies  of  the  appropriation  laws  for  the  last 
fiscal  year  have  been  made  up,  the  appropriations  for  the  current  year 
omit  provision  for  a  number  of  items,  which,  although  iudivi dually  off 
minor  importance,  collectively  are  necessary  for  the  complete  well  being; 
of  the  service.  No  forage  was  provided  for  horses  of  officers  other  tham 
those  of  the  Chief  Signal  Officer,  and  no  provision  was  made  for  ord 
nance  and  oidnance  stores  for  the  corps.  Extra  duty  pay  for  men  em 
ployed  continuously,  under  the  laws  of  Congress,  for  more  than  ten  days; 
upon  skilled  duties  or  labor  not  strictly  military  was  not  provided  for, 
causing  a  reduction  in  the  earned  allowances  of  th6  most  meritorious 
and  skillful  men  in  the  service,  while  the  men  at  Fort  Myer  who  labor 
for  the  proper  service  of  the  post  just  as  men  at  other  posts  do,  who  re- 
ceive therefor  extra  pay,  can  receive  nothing.  This  w  an  unjust  dis- 
crimination against  the  enlisted  men  of  the  Signal  Corps  of  the  Army. 

Captain  S.  M.  Mills,  5th  Artillery,  has  acted  as  property  and  dis- 
bursing officer  of  the  Signal  Corps  during  the  year  ending  June  30, 
1884,  and  his  report,  showing  the  work  performed  under  his  immediate, 
direction,  is  given  in  Appendix  No.  3. 

StaU-mcnt  of  amounts  appropriated  for  the  support  of  the  Signal  Service,  U.  S.  Army,  for,- 
the  fiscal  year  ending  June  30,  1684. 

Legislative,  executive,  and  judicial: 

Regular  clerks, messengers,  &c $10,660  00) 

Scientific  experts,  clerks,  &c 40,000  00j 

Postage  stamps,  postal  union  countries,  allotted  by  Secretary 

of  War 1,200  00) 

Stationery,  allotted  by  the  Secretary  of  War 3,400  00» 

Rent  of  buildings  for  signal  office - 7,000  00» 

Official  postage,  allotted  by  the  Secretary  of  War 40,000  00* 

Fuel  and  light 1,107  24 

Total 103,967  24 

8undry  civil  expenses : 

Observation  and  report  of  storms, 

Manufacture,  purchase,  and  repair  of  instruments |5, 500  00* 

Telegraphing  reports 136,000  00 

Expenses  storm  signals 10,000  00 

Cotton-belt  reports... 7,000  00 

Connecting  life-saving  stations 5,500  00 

Instrument  shelters 500  00 

Rents,  &c,  of  offices  outside  of  Washington 40,000  00 

Office  furniture  in  Washington 1,000  00 

Rtver  and  flood  reports 5,000  00 

Maps  and  bulletins 25,000  00 

Books,  periodicals,  and  stationery 6,000  00 

Incidental  expenses 1,000  00 

Total 1242,500  00 

Maintenance  and  repair  of  military  telegraph  lines $35, 000  00 

Observations  and  explorations  in  the  Arctio  seas $33, 000  00 

Pay,  &c,  of  the  Signal  Corps: 

Pay  of  officers 1 $19,500  00 

Pay  of  enlisted  men 200,000  00 

Mileage  to  officers 5,000  00 

Payor  contract  surgeons 3,600  00 

Commutation  of  quarters  to  officers 7,000  00 


Total $835,100  00 
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Sundry  civil  expenses— Con  tiued. 
Subsistence  Department: 

Stores,  Lady  Franklin  Bay $5,000  00 

Stores,  Point  Barrow 3,000  00 

Subsistence  and  commutation  of  rations.  Signal  Corps 148,727  72 

Commutation  of  rations,  men  with  expeditions 8, 062  00 

Total $164,779  72 

Quartermaster's  Department : 
Regular  supplies — 

fuel $6,295  00 

Commutation  of  fuel  at  $9  per  month 23,760  00 

Commutation  of  fuel  at  $8  per  month 23,328  00 

Forage  for  mules  and  horses 3,100  00 

Stationery 100  00 

8toves 706  25 

Lights 362  50 

Total $57,t51  75 

Incidental  expenses — 

Horse  and  mule  shoes $500  00 

Blacksmith's  tools 550  00 

Veterinary  supplies 300  00 

Fire  apparatus,  disinfectants,  Arc 125  00 

Total $1,475  00 

Transportation— 

Supplies,  Ac $25,000  00 

Officers andraen 8,876  00 

Means  of,  mules 700  00 

Means  o£  spring  wagon 200  00 

Means  of,  repairs  to 500  00 

Total $35,275  00 

Barracks  and  quarters— 

Commutation  of  quarters $64,108  00 

Work  and  supplies  at  Fort  Myer 1,800  00 

Total $85,908  00 

Clothing  and  camp  and  garrison  equipage 

For  sergeants $6,937  50 

For  corporals 1,375  20 

For  privates 14,182  40 

For  detailed  men 990  00 

Total $23,485  10 

Medical  Department : 

Medical  attendance  and  medicines,  officers  and  men,  Signal 

Corps $3,500  00 

Medical    attendance  and   medicines,   officers  with  8ignal 

Corps 100  00 

Medical  and  hospital  supplies,  Fort  Myer 900  00 

Medicines  from  depots,  &c 1,000  00 

Material,  repairs  to  hospital,  Fort  Myer 200  00 

Total $5,700  00 

Support  of  the  Army : 

Expenses  Signal  Service,  U.  S.  Army $5,000  00 

Grand  total $1,028,241  81 

Many  private  persons,  institutions  of  learning,  &c,  purchase  their 

instruments  through  this  office,  because  of  the  advantage  afforded  to 
obtain  greater  accuracy,  by  having  the  instruments  compared  with  our 
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standards,  for  which  no  extra  charge  is  made.  Of  these  there  have 
been  purchased  two  hundred  and  ninety-three  instruments  at  a  total 
cost  of  one  thousand  seven  hundred  and  seventy-five  dollars  and 
thirty  cents  • 

The  duties  of  collecting  line  receipts,  settling  accounts  for  business 
transferred  to  connecting  lines,  examining  and  correcting  telegraph 
accounts  and  preparing  these  accounts  for  transmission  to  the  Treas- 
ury Department,  require  much  attention,  and  involving,  as  they  doy  a 
large  monetary  responsibility,  too  much  care  cannot  be  exercised. 

The  receipts  from  these  lines  have  been  collected  and  covered*  into 
the  Treasury  without  the  loss  to  the  United  States  of  a  cent.  This  is 
a  noteworthy  feature,  considering  the  extent  of  territory  covered,  the 
isolated  position  of  stations,  and  the  poor  facilities  many  of  the  opera- 
tors have  of  transmitting  money  to  this  point. 

While  the  amonut  of  money  collected  on  these  lines  is  not  as  large 
as  in  former  years,  an  equal  amount  of  care  and  labor  is  required  to 
account  for  it. 

It  is  especially  ur^ed  that  steps  be  taken  toward  providing  for  a 
ineans  of  remitting  line  receipts,  whereby  the  risk  of  loss  will  be  re- 
duced to  the  minimum,  and  1  would  suggest  that  Congress  be  asked 
to  allow  the  expense  of  remitting  line  receipts  to  be  paid  therefrom. 
There  have  been  no  losses  during  the  past  year  on  account  of  failures 
in  the  mail  service,  but  should  a  single  registered  package  be  lost  the 
contents  are  irrecoverable,  and,  as  most  of  the  remittances  contain 
money  for  other  lines,  the  way  to  a  settlement  of  their  claim,  under  the 
present  law,  is  not  plain. 

INDICATIONS. 

The  weather  forecasts  and  storm  warnings  issued  from  this  office 
have  been  sought  for  and  published  by  the  daily  journals  throughout 
the  country,  and  the  increasing  demands  for  special  predictions  in  the 
interests  of  agriculture,  special  trades,  and  commerces  indicate  in  a 
measure  the  practical  value  of  this  important  division  of  the  Signal 
Service. 

The  Special  Bulletin,  which  is  a  new  feature  of  the  weather  forecasts 
of  this  office,  is  issued  at  10  a.  m.  daily,  and  contains  a  more  general 
account  of  the  meteorological  conditions  thau  it  is  possible  to  give  in 
the  indications.  The  bulletins  are  intended  to  inform  the  public  of  ap- 
proaching cold  waves,  general  storms,  frosts,  extreme  temperatures, 
etc.,  and  contain  forecasts  applicable  to  the  succeeding  forty-eight 
hours  from  the  date  of  the  bulletin.  When  practicable,  the  midnight 
indications  close  with  a  special  forecast  of  the  weather  and  tempera- 
ture for  the  day  following  that  for  which  the  regular  indications  are 
prepared. 

The  following  tables  show  the  percentage  of  accuracy  of  the  indica- 
tions, considering  the  four  meteorological  elements  for  which  forecasts 
are  made.  With  a  view  of  ascertaining  the  character  of  the  work  per- 
formed in  this  division  I  have  required  each  forecast  to  be  carefully 
analyzed  and  a  comparison  made  of  the  conditions  anticipated  and  those 
actually  occurring  during  the  time  for  which  the  indications  were  made. 
The  rules  by  which  these  percentages  have  been  computed  have  been 
revised,  and  instructions  issued  prohibiting  the  use  of  ambiguous  lan- 
guage in  the  weather  forecasts.  With  these  improvements  in  the  word- 
ing of  the  indications  and  the  more  rigid  manner  of  determining  the 
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accuracy  of  predictions,  I  ara  able  to  report  an  improvement  in  the 
work  of  this  division,  and  further  improvements  could  be  made  by  an 
increase  of  stations,  especially  in  the  A  Vest  and  Northwest.  No  general 
storm  has  passed  over  this  country  during  the  year  without  warning. 

The  sudden  approach  of  storms  from  the  Atlantic  occasionally  cause 
unexpected  changes  in  the  utmospheric  conditions,  leaving  but  a  lim- 
ited time  for  warniu  gs  to  be  issued.  The  service  is  greatly  aided  in  this 
feature  of  the  work  by  the  stations  on  the  sea-coast  telegraph  line,  and 
a  station  at  the  Bermudas  would  add  greater  security  from  the  danger 
of  this  class  of  storms. 

Percentage  of  "  Indications  "  verified,  for  the  year  ending  June  30,  1884. 
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86. 5 
83.9 
82.7 


83.3 


83.6 
83.5 
84.4 
8L4 
79.7 
84.0 
83.7 
84.2 


82.0  83  0 
74.9  78.9 


82.6 


76.7 
83.1 
86.8 
85.6 
86.7 
82.8 


82.4 
83.7 


79.7 
84.4 
84.2 
83.9 
84.9 
79.9 


82.5  78.0 
85.2  8L8 
84.9  7&4 


78.6 
81.4 


•80.4 
84.2 
84.4 
85.9 
88.8 
81.7 
82.2 
65.9 
85.9 
80.0 
83.4 


The  u  indications"  for  the  districts  named  in  the  above  table  were  for 
character  of  weather,  direction  of  winds,  and  changes  of  atmospheric 
temperature  and  pressure. 

The  following  table  shows  the  percentages  of  verifications  for  the 
Pacific  coast  regions,  the  predictions  being  for  character  of  the  weather 
only: 


1883. 

1884. 

1 

Districts. 

3 

i 

5 

i 

1 
& 

i 

i 

l 

I 

i 

72.4 

90.7 

* 

86.3 

1 

75.9 

1 

Korth Pacific  coast  regions.. 

100.0 

100.0 

86.5 

75.0 

92.0 

89.8 

83.0 

78.1 

85.8 

Middle  Pacific  coast  region. . 
South  Pacific  coast  region. . . 

100.0 

100.0 

94.0 

93.0 

8L0 

87.0 

84.5 

100.0  88.2 

81.0 

87.1 

91.7 

90.6 

100.0 

97.9 

98.2 

98.  e 

96.3 

93.2 

83.6 

81.2 

92.1 

79.4 

89.5 

89.2 

91.4 

Monthly  averages 

100.0 

99.8 

92.9 

88.2 

69.8 

90.0 

83.7 

86.4 

84.2 

83.7 

87.6 

85.6 

89.8 
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!Phe  following  table  shows  the  number  of  cautionary  signals  ordered 
during  the  year  ending  June  30, 1884,  with  the  number  and  percent- 
ages that  were  justified : 


year. 


1888. 

July 

Angnat..'... 
September... 

October 

Norember . . . 
December  ... 


1884. 
January  •  • 
February. 
March. 


Cautionary  signal*. 


V 


67 
118 
119 
251 
241 
206 


2S: 


Jane.. 


Total. 


2,189 


i 

t 

89 
96 
181 
203 
186 


241 

208 

176 

158 

246 

200 

166 

144 

266 

197 

89 

80 

1,785 


71.6 
74.8 
80.7 
72.1 
84.2 
89.4 


86.8 
88.9 
81.8 
86.8 
74.1 
89.9 


81.1 


Cautionary  off- 
shore  aignala. 


r 


94 
107 
62 
63 
58 
None 


571 


a 

ii 

r 


77 

100 

54 


489 


75.0 
100.0 
45.5 
79.6 
96.2 
90.9 


81.9 
98.5 
87.1 
82.5 
79.3 


85.6 


tlonary  nc 
rest  signal 


Cam 
weat 


north- 
la. 


V 


None.. 
None.. 
None  . 
12 
None.. 
None. . 


None 
3 
None. 
None. 
None. 


16 


13 


75.0 


100.0 

"ioo.*6 


81.2 


t 


75 
120 
180 
812 
293 
274 


336 
283 
311 
229 
824 


2,776 


I! 

1" 


90 
101 
229 
253 
246 


253 
257 
198 
243 
80 


2,287 


70.7 
75.0 
77.7 
78.4 
86.4 
89.8 


85.1 
89.4 
82.6 
85.6 
75.0 
89.9 


82.4 


Of  the  total  number  of  cautionary  off-shore  signals  displayed,  534,  or 
93.5  per  cent.,  were  justified  as  to  direction,  and  506,  or  88.6  per  cent., 
were  justified  as  to  velocity.  All  of  the  "  northwest"  signals  (16  in 
number)  were  justified  as  to  direction. 

The  abandonment  of  stations,  rendered  unavoidable  by  lack  of  funds, 
necessarily  interferes  with  weather  prediction.  The  statutes  provide 
that  warnings  of  the  approach  of  storms  shall  be  given  by  telegraph, 
yet  the  service  was  left  for  two  months  last  year  without  the  means 
for  paying  the  necessary  telegraph  expenses.  As  a  result,  in  addition 
to  the  reduction  in  the  number  of  stations,  to  which  attention  has 
already  been  called,  the  office  was  deprived  during  May  and  June, 
1883,  of  reports  from  the  Pacific  coast.  The  Western  Union  Telegraph 
Company,  however,  came  to  our  relief  and  actually  performed  a  large 
amount  of  service  for  which  it  received  no  pay  and  for  which  it  declined 
making  charge. 

The  great  number  of  "drops"  made  without  cost  by  this  company  by 
recent  arrangement  has  largely  increased  the  benefits  of  the  service 
to  the  public  by  a  wider  distribution  of  the  information  collected. 

If  the  intention  is  to  permit  a  proper  advance  in  the  art  of  applying 
meteorological  knowledge  and  laws  for  the  benefit  of  commerce  and 
agriculture  an  increase  in  the  number  of  stations  must  be  provided  for, 
pot  a  diminution.  The  demands  of  the  country  upon  the  service  are 
increasing  every  year  and  should  be  promptly  met. 

The  capacity  of  the  corps  will  be  devoted,  as  in  the  past,  to  the 
maintenance  of  the  work  of  weather  predictions,  but  the  success  of  the 
office  in  its  work  has  so  increased  the  labor  imposed  upon  it  by  the 
public  that  the  demands  for  administrative  work  made  upon  the  num- 
ber of  officers  assigned  to  or  belonging  to  the  corps  necessarily  inter- 
feres with  the  proper  attention  to  scientific  investigation. 
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BOARDS  OF  TRADE. 

The  demand  made  by  the  commercial  organizations  in  the  Various 
large  cities  throughout  the  country  for  an  increase  of  the  information 
furnish*  d  by  this  service  indicates  the  importance  of  the  work  done, 
and  calls  for  a  moie  liberal  support  from  Congress,  that  the  interests 
which  these  organizations  represent  may  not  suffer.  Committees  of 
the  boards  of  trade,  chambers  of  commerce,  &c,  appointed  to  confer 
with  the  Chief  Signal  Officer  and  the  observers  in  charge  of  stations 
suggest  improvements  in  the  work  of  this  service,  and  through  these 
committees  frequent  calls  have  been  made  for  data  which  I  have  not 
been  able  to  supply  owing  to  the  limited  appropriation. 

The  meteorological  committees,  distributed  as  they  are  in  various 
sections  of  the  country,  and  representing  every  branch  of  trade,  are 
important  auxiliaries  to  this  service,  and  not  only  are  the  observers 
on  stations  directed  to  confer  with  them,  but  inspecting  officers  of  the 
service  are  required  to  consult  them  as  to  the  nature  of  the  work  done 
by  the  observers,  and  the  demands  for  an  increase  of  usefulness  of  the 
service. 

ARCTIC  WORK. 

The  two  Arctic  expeditions,  which  were  a  part  of  an  international 
series  about  the  pole,  in  which  many  governments  participated,  have 
terminated.  That  at  Point  Barrow  under  Lieutenant  Bay,  having  been 
abandoned  as  directed  from  this  office,  arrived  at  San  Francisco,  Oc- 
tober 7,  1883.  Lieutenant  Bay's  prescribed  work  during  the  whole  two 
years  has  been  efficiently  performed,  in  exact  accordance  with  his  in- 
structions, and  he  reports  that  he  had  no  man  sick  a  single  day  dur- 
ing the  entire  period ;  that  their  duty  there  was  wholesome  and  pleas- 
ant, and  without  suffering  from  cold.  His  full  report  will  soon  be 
completed. 

I  will  briefly  outline  the  expedition  to  Lady  Franklin  Bay. 

The  general  plan  received  the  signature  of  the  President  the  28th  of 
April,  a  ud  the  expedition  was  established  by  act  of  Congress  approved 
May  1,1880. 

It  contemplated  sending  one  ship  with  a  small  party  and  three  years' 
provisions  to  be  left  at  their  station,  aud  that  the  ship  should  then  be 
discharged. 

This  was  to  be  followed  by  a  supply  ship  the  next  season,  1882,  and 
by  a  relief  ship  the  second  summer,  and  in  ease  it  did  not  reach  the  sta- 
tion, the  party  was  to  establish  a  depot  and  quarters  for  the  winter  at 
Littleton  Island,  with  sufficient  supplies  for  both  parties,  and  remain 
there,  aud  not  later  than  September  1,  1883,  Lieutenant  Greely,  the 
Arctic  commander,  with  his  party,  was  to  begin  his  retreat,  and  join 
them  for  the  winter.  This  would  require  sending  a  ship  to  Littleton 
Island  the  fourth  year. 

Before  Lieutenant  Greely's  departure  from  Washington  I  determined 
upon  a  general  plan  for  carrying  out  this  work,  after  full  consultation 
with  him,  including  a  plan  for  the  guidance  of  two  proposed  relief  ex- 
peditions to  sail  in  1882  and  1883,  respectively.  His  general  outfit  was 
the  most  complete  in  all  respects  ever  sent  into  the  Arctic  seas,  and  was 
the  result  of  very  careful  and  comprehensive  study. 

After  arriving  at  his  station,  Lieutenant  Greely  wrote  out  what  he 
deemed  a  more  complete*  plan  for  his  relief,  and  forwarded  it  to  me, 
earnestly  recommending  its  adoption.    In  its  support  he  used  the  follow- 
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log  iahgu&gfe:  "Such  action,  from  advice,  experience,  and  observation, 
seems  to  me  all  that  can  be  done  to  insure  our  safety.  No  deviation 
from  these  instructions  should  be  permitted."  I  regarded  that  plan  as 
authoritative,  coming,  as  it  did,  from  an  officer  possessing  peculiar 
means  of  knowledge,  charged  with  the  performance  of  hazardous  du- 
ties in  an  almost  unknown  field  of  operations,  and  pre-eminently  en- 
dowed with  the  qualifications  that  should  challenge  respect  for  his 
judgment  in  such  a  matter,  and  it  had  the  weight  of  being  of  neces- 
sity the  prearranged  plan,  the  violation  of  which  on  my  part  nothing 
could  excuse.  I  still  hold  that,  in  view  of  all  probable  emergencies,  it 
was  the  wisest  plan  that  could  possibly  have  been  adopted. 

The  steam-sealer  "Neptune"  was  dispatched  in  1882  with  a  proper 
relief  party  and  adequate  supplies,  in  charge  of  Mr.  W.  M.  Beebe,  jr., 
of  the  General  Service  of  the  Army,  but  failed  to  reach  the  station  be- 
cause of  impassable  ice-barriers.  After  watching  for  an  opening 
through  the  solid  ice  of  Smith's  Sound  and  Kane's  Sea  until  the  navi- 
gable season  in  that  latitude  had  nearly  closed,  and  discovering  none, 
the  expedition  made  caches  of  supplies  at  the  most  northerly  points  of 
land  that  it  attained  and  then  returned  to  Saint  John's. 

The  8 team  sealer  " Proteus,"  of  Saint  John's,  was  chartered  by  me 
as  the  relief  ship  for  1883.  That  vessel  had  borne  Lieutenant  Greely 
to  his  station  in  1881,  and  he  had  afterwards  highly  commended  her  and 
her  captain  as  in  all  respects  well  qualified  for  that  duty.  The  plan  of 
this  relief  expedition  was  submitted  by  me  to  the  Secretary  of  War  for 
his  approval  as  early  as  November  1, 1882.  In  the  first  paragraph  of 
my  letter  inclosing  the  same  I  wrote  as  follows :  "I  have  the  honor  to 
inclose  herewith  copy  of  plan  for  relief  expedition  of  next  year  for  the 
Arctic  party  at  Lady  Franklin  Bay,  which  plan  Lieutenant  Greely 
wished  followed  in  the  event  of  a  failure  to  reach  him  this  year.  This 
seems  to  leave  us  only  to  follow  his  plans."  That  plan  wa«  returned  to 
me  without  any  dissent  as  to  its  essential  features,  but  with  the  sug- 
gestion "  that  it  would  be  much  desirable  to  endeavor  to  procure  from 
the  Navy  the  persons  who  are  needed  for  this  relief  party."  My  views 
as  to  such  suggestion  were  requested,  and  as  they  were  furnished  I  pre- 
sumed that  they  were  satisfactory,  as  it  was  not  insisted  on.  As  a 
measure  of  precaution  the  Secretary  of  War,  on  my  special  application, 
requested  the  Navy  Department  to  detail  a  suitable  vessel  of  the  Navy 
to  accompany  the  relief  ship  as  far  north  as  Littleton  Island.  The  steam - 
Hbip  "Yantic,"  Commander  Frank  Wildes,  U.  S.  Navy,  was  accordingly 
assigned  to  that  duty.  She  was  placed  in  dock  and  heavily  sheathed 
with  oak-planking,  and  her  battery  and  ordnance  stores  landed,  and 
it  was  believed  that  she  was  in  all  respects  thoroughly  equipped  for 
that  special  service.  In  view  of  the  possible  destruction  of  the  "Pro- 
teus,1'  Commander  Wildes  was  ordered  to  proceed  ae  far  north  as  pra>c- 
ik-able,  in  order  to  afford  succor  to  her  officers  and  crew  iu  the  event 
of  such  an  accident,  and  he  was  directed  to  proceed  northward  through 
Davis  Straits,  in  company  with  the  u Proteus"  if  practicable,  but  not  to 
enter  the  ice-pack  or  proceed  beyond  Littleton  Island. 

Lieut  £.  A.  Garlington,  Seventh  Cavalry,  U.  S.  Army,  was  assigned  to 
the  command  of  the  relief  party  by  order  of  the  Secretary  of  War,  he 
having  volunteered,  and  being  recommended  as  a  suitable  officer  lor 
tbat  service  by  the  general  commanding  the  Department  of  Dakota, 
where  he  had  been  stationed  for  several  years.  Lieutenant  Garling- 
ton's  instructions  embodied  the  plan  of  Liefl^ant  Greely,  and  1^  was 
ordered  to  follow  it  closely.  He  was  informed  that  he  would  be  ac- 
companied by  a  ship  of  the  United  States  Navy,  the  "  Yantic,"  as  far 
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as  LittlotOti  Island,  to  render  him  such  aid  as  might  become  hecessary 
and  as  might  be  determined  by  the  captain  of  that  ship  ami  himself 
when  on  the  spot 

The  relief  expedition,  consisting  of  those  vessels,  sailed  from  Saint 
John's,  in  company,  on  Jane  29,  and  voluntarily  separated  on  the  same 
day;  the  u  Proteus "  on  her  arrival  at  Oodhavn  being  five  days  in 
advance  of  the  "Yantic."  They  were  again  in  company  at  the  last- 
named  point  on  July  12,  and  remained  together  there  until  July  16, 
when  the  "  Proteus"  again  proceeded  northward  alone,  and  seven  days 
later  was  crushed  in  the  ice-pack  of  Smith's  Sound  and  sunk  with 
.nearly  all  her  stores.  At  the  time  of  the  sinking  of  the  "  Proteus"  off 
•Cape  Sabine,  on  July  23,  the  "  Yantic,"  that  was  ordered  to  be  at  Lit- 
tleton Island,  if  practicable,  to  meet  just  such  an  emergency,  the 
designated  reserve  ship  of  the  expedition,  was  distaut  from  Littleton 
Island  more  than  1,000  miles. 

Lieutenant  Garliugton,  on  the  day  succeeding  the  wreck,  proceeded 
with  the  relief  party  to  Life  Boat  Cove,  near  Littleton  Island,  and 
without  halting  to  await  the  arrival  of  his  reserve  ship,  set  out  at  once 
southward  in  small  boats,  currying  off  with  him  full  rations  for  thirty- 
seven  men,  for  forty  days  at  least,  being  three-fourths  of  the  provisions 
saved  from  the  wreck,  leaving  less  than  one-fourth  cached  for  Oreely 
and  his  party  of  twenty-five  at  Cape  Sabine. 

Lieutenant  Garliugton  and  party  boarded  the  "Yantic"  at  Upernavik 
on  September  2.  She  had  arrived  at  Littleton  Island  on  August  3,  only 
five  days  after  the  lelief  party  had  left  that  vicinity,  and  started  south- 
ward on  the  same  day,  without  leaving  one  ration  out  of  her  super- 
abundant stores  for  Lieutenant  Greely  and  his  party.  The  "Yantic" 
returned  to  Saint  John's  on  September  13. 

This  abandonment  of  Lieutenant  Greely  and  his  party  to  probable 
starvation,  by  officers  whose  only  mission  in  those  waters  was  to  succor 
them,  displayed  a  lamentable  disregard  of  grave  responsibilities. 

When  the  convoy  was  met  it  was  but  three  days  steaming  from  Lit- 
tleton Island,  fully  stored  with  supplies  out  of  which  ample  provision 
for  Lieutenant  Greely  and  the  relieving  party  could  have  been  made, 
supplemented  by  those  at  Cape  Sabine  and  Littleton  Island,  and  it  was 
comparatively  in  the  early  season.  Yet  the  convoy  did  not  return  to 
leave  succor,  nor  did  the  commander  of  t  he  relief  expedition,  Lieutenant 
Garlington,  demand  it. 

'Immediately  upon  the  return  of  the  ships  to  Saint  John's  this  bu- 
reau did  all  in  its  power  to  have  other  ships  at  once  sent  from  that 
point,  but  was  unsuccessful,  after  having  been  assured  that  it  wouId.be 
done.  It  i*  now  almost  certain  that  had  any  of  these  steps  been  taken 
loss  of  life  and  disaster  would  have  been  averted,  and  the  cost  of  a  ship 
from  Saint  John's  last  autumn  would  have  been  but  a  small  part  of  the 
expense  of  the  final  relief. 

This  bureau  endeavored  to  place  the  relief  party  upon  the  theater  of 
action  with  the  best  possible  ships  and  equipment,  at  the  most  timely 
season,  so  that  it  might  be  unhampered  except  by  the  necessary  general 
plan  that  both  parties  must  work  upon,  and  with  the  fullest  opportunity 
and  freedom  to  accomplish  its  purpose.  So  far  as  it  was  possible  this 
was  done. 

Lieutenant  Greely  carried  out  his  instructions  literally,  as  this  bu- 
reau had  also  carried  out  the  prearranged  plan.  Leaving  his  station 
withtythe  prescribed  ti^lHie  brought  his  party,  records.,  and  instru- 
ments for  final  comparison^  to  Cape  Sabine,  in  its  retreat  without  loss, 
all  in  sound  health  and  under  wholesome  discipline. 
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Landing  at  Baird  Inlet  on  September  29th,  after  having  been  adrift 
for  a  month  in  the  ice-pack  of  Kane's  Sea  and  Smith's  Sound,  Lieuten- 
ant Greely  found  himself  in  a  desperate  condition;  he  had  at  that 
time  one  boat  and  about  twenty  days'  rations.  Upon  the  return  of 
two  men  sent  to  Gape  Sabine  he  learned  of  the  loss  of  the  "  Proteus," 
and  ascertained  that  some  stores  were  cached  in  that  vicinity.  In  like 
manner  he  found  one  hundred  and  fifty  pounds  of  English  meat  at 
Gape  Isabella.  Abandoning  the  wiuter  quarters  which  had  been  built 
in  the  mean  time  he  moved  his  party  to  Gamp  Clay,  about  four  miles 
northwest  of  Gape  Sabine,  on  the  shore  of  Buchanan  Strait,  where  the 
cache  of  stores  from  the  "Proteus"  had  been  made.  This  point  was 
reached  October  15, 1883,  when  but  ten  days'  sunlight  remained.  On 
examining  the  stores  Lieutenant  Oreely  found  two  hundred  and  fifty 
rations  in  the  English  cache  at  Payer  Harbor  in  bad  condition  (except 
the  beef),  and  two  hundred  and  fifty  rations  in  good  order  at  the  so- 
called  Beebe  cache.  In  the  wreck  cache  left  by  Lieutenant  Garlington 
were  found  five  hundred  rations  of  bread,  about  one  hundred  rations  of 
meat,  a  few  canned  vegetables,  and  a  large  quantity  of  tea.  At  Gape 
Sabine,  abandoned  by  Captain  Pike,  was  found  a  quantity  of  tea  and 
about  three  hundred  pounds  of  bread.  No  other  provisions  of  any  kind 
were  to  be  found.  Considerable  clothing  was  found  cached  both  at  Sa- 
bine and  Gamp  Clay,  but  it  had  been  badly  damaged  by  foxes  and 
bears. 

By  November  1  winter  quarters  had  been  built  and  all  caches  wd 
articles  gathered  at  Camp  Clay.    A  hunting  party  was  sent  out  a^r 
seal  and  camped  in  Bice's  Straits.    By  November  12  (at  which  time 
the  sun  had  been  gone  seventeen  days)  the  hunting  party  had  returned 
with  two  small  seals,  and  the  party  sent  to  Isabella  for  the  English 
meat  cached  there  had  been  brought  back,  having  been  obliged  to 
abandon  the  meat  and  the  gin  in  Baird  Inlet  owing  to  the  complete  dis- 
ability, by  freezing,  of  one  of  the  men.    Prom  the  1st  of  November  the 
party  was  put  on  a  ration  of  about  fourteen  ounces,  of  which  less  thau 
live  ounces  was  meat.    The  plan  adopted  by  Lieutenant  Oreely  con- 
templated this  ration  until  March  1,  when  the  remaining  provisions 
would  give  an  increased  ration  for  ten  days,  during  which  he  hoped  to 
reach  Littleton  Island.    At  that  date  his  party* was  still  intact,  with  the 
exception  of  one  who  died  of  scurvy  in  January.    Lieutenant  Oreely 
had,  however,  learned  early  in  February  that  Smith's  Sound  was  yet 
open,  a  condition  of  affairs  which  continued  during  the  entire  winter 
and  spring.    The  ration  being  reduced  still  further,  fo&r  of  the  party 
died  troni  insufficient  nutriment  during  the  early  part  of  April,  while 
another  perished  in  an  attempt  to  procure  the  meat  abandoned  at  Baird 
Inlet  the  preceding  November.     Twenty-five  foxes  and  about  sixty 
birds  were  killed  during  the  winter  and  spring,  which  materially  assisted 
in  sustaining  life.    In  the  middle  of  the  month  of  April  a  small  bear 
and  young  seal  were  killed,  which  rendered  possible  a  slightly  increased 
ration  and  prevented  further  immediate  deaths.    About  the  middle  of 
May  the  last  food  was  issued,  and  deaths  again  commenced.    From 
about  f  he  middle  of  March  the  ration  was  supplemented  by  minute  sea 
shrimps,  which  were  caught  in  a  tidal  crack,  and  later  by  saxifrage  and 
lichens  which,  with  sefri-skin  from  clothes  and  sleeping  bags,  formed 
the  supply  of  food  from  the  middle  of  May.    By  June  18  but  seven  of 
the  party  remained  alive,  the  rest  having  perished  by  starvation,  except 
Eskimo  Jens  Edward,  who  was  drowned,  wl  Private  Henry,  who  was 
executed  by  order  of  Lieutenant  Greely  iW  repeated  thefts  of  food. 
Prom  the  middle  of  April  Lieutenant  Greely's  party  looked  with  long- 
6730  BIG 2 


Digitized  by 


Google 


18  REPORT   OF  THE   CHIEF   SIGNAL   OFFICER. 

ing  hope  towards  Littleton  Island,  trusting  that  relief  would  come  from 
that  quarter.  From  that  time  forward  a  broad  channel,  free  from  ice, 
existed  in  Smith's  Sound,  which  could  have  been  crossed  by  strong  men, 
but  was  utterly  impassable  for  Lieutenant  Greely's  party,  enfeebled  and 
diminished  as  it  was  by  months  of  starvation. 

Preparations  for  the  rescue  this  season  were  timely,  the  plan  being 
carefully  elaborated  by  a  board  of  officers  of  the  Army  and  Navy,  at 
which  the  Chief  Signal  Officer  presided.  The  expedition  sailed  from 
New  York  in  three  ships,  the  "  Thetis,"  "  Bear,"  and  "Alert,"  the  latter 
having  been  given  to  the  United  States  by  the  Queen  of  England  for 
the  purpose,  about  the  1st  of  May,  under  Commander  W.  S.  Schley,  of 
the  Navy,  reaching  Cape  Sabine  the  22d  of  June,  effecting  the  rescue 
of  the  seven  survivors,  and  returning  to  the  United  States,  reaching 
Portsmouth,  N.  H.,  the  1st  day  of  August,  and,  with  the  exception  of 
weakness,  all  in  good  health.  Sergeant  Ellison,  who  was  frozen  in  an 
attempt  to  secure  the  provisions  cached  at  Isabella,  died  on  the  home 
passage,  July  6,  after  suffering  amputation  of  all  his  limbs.  The  work 
of  rescue  under  Commander  Schley  was  most  praiseworthy  and  suc- 
cessful. 

Up  to  the  return  of  the  expedition  this  year  I  had  hoped  there  would 
be  no  occasion  for  raising  the  question  of  blame  at  this  or  any  future 
time.  But  new  light  has  been  cast  upon  the  subject,  and  with  it  my 
duty  becomes  plain,  and  the  truth  of  history,  and  justice  to  all,  calls 
for  such  impartial  inquiry  and  authoritative  judgment  as  a  tribunal 
•oad  enough  to  embrace  the  whole  question  shall  institute  and  pro- 
nounce, and  the  Congress  of  the  United  States  is  manifestly  such  tri- 
bunal. 

The  International  Polar  Expedition  was  organized  and  set  in  motion 
by  the  direct  order  of  the  President  of  the  United  States,  pursuant  to 
the  authority  vested  in  him  by  an  act  of  Congress.  Its  progress  and 
achievements  have  commanded  the  attention  and  challenged  the  admi- 
ration of  foreign  countries,  and  reflected  new  luster  upon  our  own. 

The  magnitude  of  those  achievements  has  only  been  paralleled  by 
the  disaster  in  which  it  terminated.  That  such  disaster  could  have 
been  averted,  aud  that  it  was  in  no  respect  due  to  the  commander  of 
that  ex :  edition,  can  be  established  by  indubitable  evidence.  The  causes 
that  co-operated  to  produce  a  tragedy  that  has  appalled  the  civilized 
world,  and  the  responsibility  for  such  dire  result,  can  be  traced  with 
certainty. 

I  therefore  trust  that  this  whole  matter  of  the  Lady  Franklin  Bay 
Expedition,  and  the  expeditions  organized  for  its  relief,  will  be  deemed 
worthy  of  a  thorough  investigation  by  Congress — a  body  that  will 
perform  its  duty,  and  stand  above  the  suspicion  of  being  swayed  by 
partisan  considerations. 

This  expedition  will  stand  among  the  foremost  of  its  kind.  It  car- 
ried its  work  farther  north  than  any  other.  It  gained  detailed  geo- 
graphical knowledge  of  greater  breadth  in  that  region  than  any  other. 
It  brought  back  more  complete  data  upon  physical  problems  than  any 
other.  It  dispelled  the  myths  and  superstitions  of  Arctic  living,  and 
completed  in  a  masterly  way  all  the  services  it  was  sent  to  do,  in  the 
exact  manner  prearranged,  and,  having  made,  a  clear  addition  to  the 
sum  of  human  knowledge,  returned  to  the  place  of  rendezvous  in- 
tact and  perfect,  and  it  is  proper  that  the  fault  of  failure  afterwards 
be  fully  understood.  Brfi  Lieutenant  Greely,  in  the  Arctic,  and  the 
Signal  Bureau,  in  Wasmngton,  carried  out  their  parts  of  the  pre-ar- 
ranged plan  of  rescue  literally  and  successfully  in  every  particular. 
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This  plan  seemed  to  be  a  good  one  and  Lieutenant  Greely  reiterated  it 
after  reaching  his  station  and  seeing  what  he  wanted,  and  it  proved  to 
be  good* 

The  sinkiog  of  the  u  Proteus,"  which  terminated  this  success,  which 
to  that  time  was  complete  and  faultless,  was  an  accident  for  which 
there  may  or  may  not  have  been  blame.  But  means  to  substantially 
restore  the  losses  so  incurred  had  been  provided  and  were  at  hand. 
The  4t Proteus"  was  the  best  ship  with  the  best  captain  for  the  pur- 
pose to  be  had,  both  being  the.  same  employed  by  Lieutenant  Greely 
in  1881,  and  she  was  very  perfectly  supplied  and  well  equipped.  She 
was  sent  at  the  exact  season  then  believed  to  be  the  best  for  the  fullest 
chances  of  success,  and  she  was  accustomed  to  Arctic  navigation. 
But  when  she  sank  the  full  responsibility  for  what  followed  rested  with 
those  on  the  spot,  and  it  becomes  necessary,  in  the  fuller  lights,  to 
discuss  it,  that  censure  may  not  be  misplaced.  Besides  the  duty  that 
necessarily  reposed  in  the  commander  present,  Lieutenant  Garlington's 
orders  read:  UA  ship  of  the  ^United  States  Navy,  .the  4  Yantic,'  will 
accompany  you  as  far  as  Littleton  Island,  rendering  you  such  aid  as 
may  become  necessary  and  as  may  be  determined  by  the  captain  of  that 
ship  and  yourself,  when  on  the  spot."  This  was  all  any  commander  so 
situated,  imbued  with  a  just  appreciation  of  his  duties  and  responsi- 
bilities, could  wish. 

Lieutenant  Garlington  failed  when  at  Gape  Sabine,  July  22,  to  re- 
place the  spoiled  parts  of  the  cache  of  food  previously  left  at  Gape 
Sabine,  as  he  was  ordered  in  his  instructions  to  do.    Lieutenant  Greely 
says  of  this,  in  a  letter  written  by  him  for  the  Chief  Signal  Officer, 
April  30,  supposing  himself  at  the  point  of  death :  "  had  Lieutenant 
Garlington  carried  out  your  orders  and  replaced  the  240  rations  rum 
and  120  alcohol  in  English  cache  here,  and  the  210  pounds  moldy 
English  bread,  spoiled  English  chocolate  and  potatoes,  melted  sugar, 
and  the  210  pounds  rotten  dog  biscuit  we  would  without  doubt  be 
saved."     Lieutenant  Garlington  saved  from  the  wreck  about  2,100 
rations,  they  being  but  a  part  of  those  put  upon  the  ice  aud  could 
have  been  saved,  which  he  landed  at  Gape  Sabine.    These  rations  for 
Lieutenant  Greely's  party  were  priceless,  they  were  worth  many  human 
lives.    Of  these  rations  he  left  for  them  about  one-fourth  part,  and  of 
this  but  about  150  pounds  of  meat,  taking  the  remainder  away  in  his 
boats  for  bis  own  use ;  seeming  only  to  limit  the  quantity  taken  by  the 
capacity  of  his  boats,  when  his  men  were  strong  and  well,  in  the  sum- 
mer season,  had  suffered  no  hardships,  were  abundantly  supplied  with 
guns  and  ammunition,  in  a  region  full  of  game  and  walrus,  in  the  neigh- 
borhood of  the  friendly  Esquimaux,  aud  with  their  faces  set  towards 
plenty.    A  proper  appreciation  of  a  sacred  duty  and  of  his  obligation 
to  his  trust  and  to  Lieutenant  Greely  would  have  shown  him  that  two- 
thirds  of  these  stores  ought  to  have  been  left,  and  had  this  been  done 
Lieutenant  Greely  says  his  party  "would  all  have  been  saved."     With 
one-third  of  the  rations  taken  away  and  other  resources  at  hand,  the 
retreating  party  would  have  been  reasonably  safe.    Besides,  the  food 
improvidently  used  and  wasted,  used  for  fuel,  used  to  feed  to  repletion 
a  dog,  aud  left  to  waste  in  camps,  would  have  saved  human  lives  at 
Camp  Clay. 

On  reaching  Littleton  Island  it  was  found  that  its  shores  were  liter- 
ally lined  with  walrus,  while  there  were  in  the  hands  of  the  party  fifteen 
guns  and  some  four  or  five  thousand  rounds  of  ammunition  ;  a  better 
supply  than  any  expedition  ever  before  had  in  those  regions. 
There  is  scarcely  any  room  for  doubt  that  in  a  few  days  the  party 
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could  have  killed  and  packed  in  the  snow,  as  is  often  done  with  fres!i 
meat  in  Dakota,  walrus  meat  enough  with  stores  in  caches  iu  the  vicin- 
ity, and  saved  from  the  "  Proteus,"  to  have  supplied  the  combined  party 
of  Lieutenants  Garlington  and  Greely  a  wholesome  and  abundant  ration 
for  a  year. 

Lieutenant  Bay  says  that  at  Point  Barrow,  under  like  circumstances, 
his  party  killed  walrus  enough  in  one  day  to  have  supplied  his  party  a 
year. 

Lieutenant  Garlington  reports  that  he  left  Littleton  Island  with  his 
party  for  the  south  for  the  purpose  of  finding  the  escort  ship  and  re- 
turning with  it  with  supplies  for  Lieutenant  Greely.  But  wheu  ho  did 
reach  it,  only  three  days  steaming  away  from  Littleton  Island,  he  made 
no  demand  to  her  captain  for  her  return,  while  she  had  on  board,  as  also 
had  Governor  Elborg  at  Upernavik,  ample  food  available  for  this  pur- 
pose. 

The  order  of  the  Secretary  of  the  Navy  to  the  captain  of  the  escort 
ship  gave  him  latitude  to  remain  at  Littleton  Island  until  near  the  close 
of  the  season,  about  September  30th ;  yet  with  a  full  knowledge  of  the 
distressing  condition  Lieutenant  Greely  would  find  himself  in,  and  the 
whole  plan  of  his  rescue  being  familiar  to  him,  he  turned  southward  at 
once,  a  month  earlier  than  required  by  the  seasou,  leaving  nothing  for 
Lieutenant  Greely,  and  so  intent  was  he  to  get  south  that  he  appears  to 
have  had  the  intention  of  leaving  Lieutenant  Gar  ling  ton's  party  behind 
if  not  found  in  his  path.  The  tone  of  this  officer's  utterances  upon 
these  subjects  have  impressed  me  with  a  want  of  efficient  effort  or  intent 
on  his  part  to  perform  his  duties,  disqualifying  him  for  their  loyal  per- 
formance. 

No  language  could  be  more  just,  and  yet  moie  severe,  than  that  ad- 
dressed by  the  Secretary  of  the  Navy  to  Commander  Wildes,  after  that 
officer  had  written  a  supplementary  report  to  justify  his  conduct.  I 
beg  leave  to  cite  the  letter  of  the  Secretary  of  the  Navy,  as  follows : 

Navy  Dbpartmbxt, 
Washington,  November  2,  1883. 
The  receipt  of  your  letter  of  October  16  is  acknowledged.  In  the  present  aspect  of 
the  case  the  department  condemns  (1)  the  agreement  inclosed  in  your  letter  of  Jnoe 
25  between  Lieutenant  Garlington  and  yourself  contemplating  the  separation  of  the 
"Yantio"  and  the  *' Proteus"  until  August  25;  (2)  your  failure  to  accompany  the 
"  Proteus11  from  Disco  Island  after  you  had  there  rejoined  her ;  (3)  your  unnecessary 
visit  to  Upernavik  on  July  25  to  inquire  of  the  Danish  authorities  how  the  ice  was 
probably  moving  between  yourself  and  the  ''Proteus,"  the  six  days  of  your  delay  at 
which  point  would  have  brought  you  to  Littleton  Island  before  the  party  of  the  "Pro- 
teus" went  south;  and  (4)  your  failure,  when  yon  found  at  Littleton  Island  that  the 
demoralized  party  of  the  "  Proteus"  had  gone  south  in  search  of  the  Swedish  steamer 
"8ofia"  at  Cape  York,  to  land  materials  for  a  habitation,  clothing,  and  some  food  for 
the  forgotten  Greely  party.  What  action,  if  any,  will  be  takon  by  the  department 
has  not  yet  been  determined. 
Very  respectfully, 

WM.  £.  CHANDLER, 

Secretary  of  the  Navy. 
Commander  Frank  Wildes,  U.  8.  Navy, 

Commander  U.  8.  8.  "  YanUcf  Navy  Yard,  New  York. 

On  the  return  of  the  escort  ship,  bringing  the  relief  party  to  Saint 
John's,  September  13,  there  was  still  time,  as  known  from  previous  ex- 
perience and  shown  by  subsequent  facts,  to  send  effective  relief,  and  my 
six  telegrams  from  Washington  Territory,  where  I  then  happened  to  be, 
attest  the  earnestness  of  my  efforts  to  have  this  done.  Besides  this, 
Captain  Melville  and  others  volunteered  to  go,  giving  their  full  plans 
for  the  relief. 
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There  is  scarcely  a  doubt  had  any  one  of  these  five  means  I  have 
pointed  out  been  availed  of,  tbe  untold  sufferings  at  Gamp  Clay  last 
winter  would  have  been  prevented  and  the  entire  party  saved. 

Note. — At  no  time  after  reaching  Gape  Sabine  could  Lieutenant 
Greely's  party  have  crossed  Smith's  Sound  to  Littleton  Island.  While 
his  men  were  strong  the  current  was  so  swift,  and  so  filled  with  masses 
of  drifting  ice,  that  there  was  not  the  slightest  prospect  of  success,  and 
any  attempt  could  have  ended  only  in  drifting  helplessly  on  some  ice- 
floe, a  condition  from  which,  after  thirty  days,  the  party  had  just  been 
rescued. 

At  Garey  Islands^  directly  in  Lieutenant  Garlington's  path,  100  miles 
south  of  Cape  Sabine,  there  were  1,800  rations  in  the  Nares  cache  in 
good  condition,  which  he  had  inspected  but  six  days  previously.  This 
made  it  unnecessary  to  take  from  Lieutenant  Greely's  stores  at  Gape 
Sabine  more  than  four  days'  rations  for  his  own  party.  This  would 
have  left  for  Lieutenant  Greely  1,900  rations  at  Gape  Sabine,  and  placed 
his  safety  beyond  question. 

SCIENTIFIC  WOBK. 

I  am  pleased  to  acknowledge  the  conrtesy  of  the  following-named 
scientists  who  have  responded  to  requests  for  information  upon  subjects 
under  investigation  by  this  bureau,  viz : 

On  atmospheric  electricity.  Prof.  H.  A.  Bowland,  of  Baltimore,  and 
John  Trowbridge,  of  Cam  bridge. 

On  atmospheric  spectroscopy,  Prof.  G.  S.  Hastings,  of  Baltimore, 
Prof.  S.  O.  Pickering,  of  Cambridge,  Prof.  W.  Upton,  of  Providence, 
and  Prof.  C.  S.  Cook,  of  Hanover. 

On  barometry,  Prof.  A.  W.  Wright,  of  New  Haven. 

On  chemical  analyses  of  the  air,  Prof.  E.  W.  Morley. 

On  earth  temperatures,  Puof.  T.  C.  Mendenhall  and  Prof.  Trowbridge. 

On  bibliography,  numerous  meteorologists,  among  whom  may  be  mem- 
tioued  Dr.  George  Neumayer,  Dr.  George  Helfman,  Dr.  A.  Lancaster, 
Dr.  F.  B.  Hough,  Prof.  Elias  Loomis,  from  each  of  whom  valuable  as- 
sistance has  been  received.  It  is  specially  gratifying  to  be  able  to  add 
that  the  latter  has  consented  to  compile  a  summary  of  the  results  em- 
bodied in  his  twenty  memoirs,  entitled  "Contributions  to  Meteorology," 
with  moch  additional  matter  for  publication  as  a  professional  paper. 
These  laborious  studies  of  Signal  Service  tri-daily  weather  maps  can- 
not but  prove  of  value  to  the  science. 

Prof.  Cleveland  Abbe,  assistant,  has  continued  in  charge  of  the  Study 
Boom,  and  the  work  assigned  to  that  division  has  been  carried  forward 
with  gratifying  results. 

STANDARDS. 

Extensive  investigations  have  been  made  with  a  view  of  determin- 
ing the  most  reliable  methods  of  exposure  of  thermometers,  and  from 
the  preliminary  results  thus  obtained  the  office  has  improved  its  expos- 
ure of  instruments  at  a  number  of  stations. 

Barometers. — The  work  of  comparing  the  Signal  Service  standard 
with  foreign  standards  has  been  continued,  and  the  experiments  look- 
ing to  tbe  construction  of  a  normal  barometer  have  resulted  satisfac- 
torily, and  I  have  ordered  a  duplicate  of  the  normal  barometer  for  use 
id  the  Signal  Service. 
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Sample  anemometers  used  by  the  Signal  Service  have  been  com- 
pared with  anemometers  of  foreign  services,  with  a  view  of  determin- 
ing the  possible  errors  in  the  wind  records  of  this  service. 

Bain  gauges  of  several  varieties  have  been  accurately  compared  for 
the  purpose  of  determining  the  effect  of  exposure,  wind  velocity,  and 
diameter  of  gauge  upon  .the  measured  rainfall,  and,  if  possible,  to  ascer- 
tain the  law  of  variation  of  rainfall  with  altitude. 

The  necessity  of  accurate  time  at  the  various  signal  stations  has 
been  enforced  by  scientists  engaged  in  the  study  of  earth  currents  and 
electricity.  The  standard  clock  will  be  improved,  and,  if  possible, 
arrangements  will  be  made  which  will  secure  to  the  principal  stations 
of  the  service  correct  time  for  observations. 

Tables  for  the  derivation  of  dew-point  and  humidity,  based  on  Rig- 
nault's  formula  for  the  psychrometer,  have  been  extended,  and  new 
tables  will  be  computed  as  soon  as  the  formula  has  been  modified  so  as 
to  agree  with  recent  data  obtained  by  this  service  from  stations  at 
Pike's  Peak  and  Yuma. 

The  table  of  constants  for  reduction  of  barometer  to  sea-level  con- 
tinues in  use,  and  this  plan  gives  good,  although  not  satisfactory  re- 
sults. It  is  hoped  that  some  action  may  soon  be  taken  by  the  meteor- 
ological service  of  the  world  which  will  lead  to  a  uniform  method  of 
reductions  of  barometer  readings  to  sea-level. 

The  system  of  study  and  observations  of  atmospheric  electricity  in- 
augurated in  August,  1882,  under  the  direction  of  Professors  Rowland 
and  Trowbridge  has  continued,  and  satisfactory  progress  reported. 

By  a  careful  investigation  of  this  subject  it  is  possible  that  a  new 
and  important  element  may  be  added  to  the  regular  tri  daily  reports 
upon  which  are  based  the  weather  forecasts  and  storm  warnings  of  the 
service. 

At  the  request  of  the  International  Congress  of  Electricians,  the  Sig- 
nal Service  has  undertaken  to  stimulate  a  general  interest  in  the  subject 
of  electrical  investigation  and  to  secure  the  co-operation  of  professional 
electricians  of  telegraph1  and  telephone  companies  in  the  work  of  dis- 
tributing information  collected  by  the  Signal  Service  for  the  benefit  of 
the  public. 

Several  telephone  compauies  are  at  present  co-operating  with  this 
service  in  this  important  work. 

Solar  radiation. — By  the  recent  studies  of  Professor  Ferrel,of  this 
service,  a  decided  advance  has  been  made  in  our  knowledge  of  the  re- 
quirements of  a  standard  actinometer,  and  I  have  approved  the  plans 
submitted  for  the  construction  of  such  standard  instruments. 

Special  study  has  been  made  of  conditions  attending  the  develop- 
ment of  tornadoes,  with  a  view,  if  possible,  of  adding  warnings  of  the 
approach  of  these  destructive  storms  to  the  regular  weather  forecasts 
of  the  service,  but,  at  present,  the  results  of  these  investigations  do 
not  justify  an  attempt  on  the  part  of  this  office  to  forecast  the  occur- 
rence of  tornadoes  within  a  limited  area,  while  the  general  conditions 
accompanying  tornadoes  may  be  announced  with  sufficient  accuracy  as 
to  justify  the  prediction  of  violent  local  storms  in  threatened  meteoro- 
logical districts.    This  investigation  will  be  continued.  * 

The  international  agreement,  by  virtue  of  which  each  civilized  nation 
has  contributed  its  share  towards  meteorological  and  magnetic  observa- 
tions in  the  Arctic  and  Antarctic  regions,  has  been  complied  with,  and 
the  data  obtained  from  the  stations  established  by  the  United  States 
are  being  prepared  for  publication.  It  is  confidently  expected  that  the 
results  obtained  from  the  united  action  on  the  part  of  countries  will 
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prove  of  practical  value  in  the  preparation  of  weather  forecasts  in  the 
future. 

The  detailed  report  of  the  work  performed  in  the  Study  Boom  of  this 
office  is  given  in  Appendix  No.  4. 

TELEGRAPH   LINES. 

The  military  telegraph  lines  built  and  operated  by  the  Signal  Service 
in  the  unsettled  portions  of  country  have  not  only  proved  of  great 
service  in  operations,  but  they  have  added  much  to  the  accuracy  of  the 
Signal  Service  predictions  and  storm  warnings.  It  is  the  policy  of  this 
service  to  discontinue  these  lines  as  soon  as  the  commercial  lines  take 
their  place,  and  during  the  year  112  miles  of  line  were  abandoned. 

The  lines  at  present  operated  are  distributed  as  foltows : 

HUM. 

California  and  Arizona  Division 510 

Department  of  the  Missouri -693 

Northwestern  Division 693 

Texas  Division i .' 197 

Washington  and  Idaho 500 

8an  Francisco  harbor 12 

The  total  number  of  miles  in  operation  at  the  end  of  the  year  was 
2,805  miles.    The  total  line  receipts  during  the  year  were  $39,003.76. 

As  anticipated  in  last  year's  report,  the  withdrawal  of  detailed  men 
of  the  line  of  the  Army  from  permanent  duty  with  the  military  tele- 
graph lines  as  operators  and  repairers,  and  the  small  force  of  Signal 
Corps  men  available  for  such  duties,  have  seriously  embarrassed  this 
office  in  maintaining  some  of  the  more  isolated  sections  in  a  proper  state 
of  efficiency.  While  such  temporary  assistance  as  is  permitted  under 
the  provisions  of  General  Orders  No.  3  of  1884,  Adjutant-General's 
Office,  has  usually  been  given  freely  by  department  and  post  command- 
ers, yet,  men  thus  temporarily  detailed  for  a  few  days  only,  and  with- 
out additional  pay  for  such  extra  labor,  could  not  be  expected  to  do  as 
efficient  and  lasting  work  as  men  permanently  detailed,  fitted  by  experi- 
ence, and  receiving  just  compensation,  would  have  performed.  Besides, 
the  delay  occasioned  in  applying  for  and  getting  ready  a  detail  to  start 
out  on  the  line  when  a  break  occurred  occasioned  at  times  interruptions 
of  much  longer  duration  than  would  have  been  the  case  had  there  been 
permanent  repairmen,  ready  to  mount  and  start  out  at  a  moment's  no- 
tice. Another  point  is  to  be  considered  in  this  connection.  On  some 
of  the  lines  in  Texas,  New  Mexico,  and  Montana  it  is  almost  impossible 
to  hire  labor  when  the  operator  is  unable  to  make  proper  repairs  alone; 
or,  if  labor  can  be  had,  the  price  asked  is  so  excessive  that  the  means 
at  the  command  of  this  office  will  not  permit  its  payment,  so  that  either 
the  repairs  have  to  be  made  poorly  by  one  man  or  the  line  has  to  remain 
open  until  the  commanding  officer  at  the  nearest  post  can  furnish  a 
detail. 

In  v$ew  of  the  foregoing,  it  is  recommended  that  a  law  be  secured 
permitting  the  permanent  detail  of  fifty  enlisted  men  from  the  line  of 
the  Army  for  duty  with  the  military  lines,  and  payment  of  extra-duty 

Sy  to  the  same  from  line  receipts,  as  in  former  years.    It  will  be  seen 
at  the  line  receipts  are  now  $14,000  in  excess  of  the  appropriation  for 
their  support. 

In  the  California  and  Arizona  division  forty-seven  miles  were  aban- 
doned as  no  longer  necessary  for  military  purposes. 

In  the  Department  of  the  Missouri  the  short,  isolated  sections,  con- 
necting military  posts  with  commercial  offices,  were  equipped  as  tele- 
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phone  linen,  and  the  larger  lines,  connecting  two  or  more  posts,  con- 
tinued to  tie  operated  as  telegraph  lines  under  the  direction  of  post 
commanders.  The  lines  from  Gunnison  to  Uncompahgre,  eighty-one 
miles,  and  from  Bawlins  to  camps  on  White  River,  one  hundred  and 
forty-four  miles,  abandoned  during  the  previous  year,  were  sold  at 
auction  under  authority  from  the  Secretary  of  War. 

The  military  lines  in  the  Texas  Division  have,  since  the  relief  of  the 
signal  officer  in  charge,  December  31, 1883,  been  under  the  immediate 
charge  of  an  officer  in  this  office.  The  extensive  abandonment  of  lines 
in  this  division  during  the  preceding  year  left  but  two  hundred  and  sixty- 
two  miles  irf  operation  at  the  beginning  of  the  present  fiscal  year,  and 
this  was  still  further  reduced  by  the  abandonment,  on  September  5,  of 
the  line  from  Fort  Concho  to  Coleman,  sixty -five  miles.  Of  the  lines 
abandoned  during  the  preceding  and  current  years  only  eighty-eight 
miles  of  one  section  were  retained  and  the  remaining  nine  hundred  and 
twenty  miles  were  sold  at  auction  by  authority  of  the  Secretary  of  War. 

Five  hundred  miles  of  military  telegraph  lines  were  operated  in  the 
Washington  and  Idaho  Division.  The  station  at  Tatoosh  Island  was 
connected  by  cable,  two  miles  in  length,  with  the  land  line  terminating 
at  Cape  Flattery.  A  second  cable,  fonr  miles  in  length,  was  laid  across 
the  mouth  of  the  Columbia  River,  on  October  10th,  joining  part  of  the 
military  telegraph  line,  connecting  Astoria  with  Fort  Stevens.  The 
points  reached  by  these  cables  are  of  special  value  to  the  system  of 
Signal  Service  reports  intended  for  the  Pacific  coast  weather  service. 

The  necessary  cables  to  complete  the  telegraphic  connection  of  the 
military  posts  in  San  Francisco  Harbor  have  been  successfully  laid  dur- 
ing the  year.  In  making  these  connections  4J  miles  of  cable  and  1\ 
miles  of  1  ine  were  required. 

Ito  the  northwestern  division  there  remain  893  miles  of  telegraph 
line  in  operation  after  the  sale  of  1,061  miles  of  abandoned  lines.  That 
portion  of  this  line  which  extends  to  the  north  of  the  North  Pacific 
railroad  should  be  kept  in  repair,  as  meteorological  reports  from  sta- 
tions on  that  portion  of  the  line  are  of  especial  value  in  determining 
the  advance  of  cold  waves  which  are  likely  to  be  attended  by  damaging 
frosts. 

The  sea-coast  telegraph  line,  extending  along  the  coasts  of  New  Jer- 
sey, .Delaware,  Maryland,  Virginia,  and  North  Carolina,  is  of  great 
value  to  shipping,  and,  as  a  means  of  rapid  communication,  when  assist- 
ance may  be  required,  has,  as  in  the  past,  proved  valuable  to  the  Sig- 
nal Service  and  to  the  commercial  interests  of  the  country.  The  im- 
portance of  maintaining  this  line  and  extending  it  along  the  entire 
Atlantic  coast,  where  it  may  be  practicable,  cannot  be  well  overesti- 
mated. The  service  has  been  able  in  past  years  to  save  from  destruc- 
tion and  loss  vessels  and  property  the  value  of  which  exceeded  the  en- 
tire cost  of  maintaining  the  Signal  Service.  The  signal  stations  along 
the  coast  line  are  manned  by  observers  versed  in  the  use  of  marine 
signals,  and,  being  in  connection  with  this  office,  are  able  to  communi- 
cate to  passing  vessels  the  weather  conditions  as  given  from  the  cen- 
tral office.  This  is  an  important  branch  of  the  Signal  Service  work, 
and  1  earnestly  recommend  that  an  appropriation  of  $39,000  be  made 
for  the  purpose  of  extending  this  line  and  placing  the  present  part  in 
thorongh  repair. 

The  appropriation  for  a  cable  to  connect  Martha's  Vineyard  with  the 
main-land,  being  but  one-half  the  original  estimated  cost  of  cable,i  t  will 
not  be  possible  to  establish  continuous  and  reliable  connection  with  the 
main-land  with  the  fund  available. 
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INSTRUMENTS. 

In  the  Meteorological  Observatory  of  this  office  one  thousand  and 
sixty  instruments  were  carefully  compared  with  the  standards,  and^ 
instrumental  error  determined  for  each  instrument.  Six  hundred  and 
thirty -three  instruments  have  been  purchased,  one  hundred*  and  ten 
manufactured  and  repaired,  and  one  thousand  and  ninety-one  instru- 
ments were  returned  from  stations  broken  or  for  repairs.  Six  hundred 
and  four  instruments  were  issued  to  regular  Signal  Service  stations, 
one  hundred  and  twenty-one  were  issued  to  cotton-belt  stations,  and 
two  hundred  and  thirty-three  were  examined  and  compared  for  private 
parties. 

During  the  year  a  standard  thermometer  for  low  temperatures  has 
been  established  by  very  careful  and  repeated  comparisons  of  two  fine 
Berlin  thermometers  with  the  air  thermometer,  and  the  results  show 
that  the  calibration  agrees  well  with  the  air  thermometers.  A  series 
of  comparisons  of  the  air  thermometers  have  also  been  made  with  the 
mercurial  thermometer,  and  the  results  are  being  prepared  for  publica- 
tion. A  careful  series  of  comparisons  have  also  been  made  between  six 
new  Fuess  barometers  and  the  Adie  standards,  numbers  1526  and  1555, 
at  this  office,  and  the  Green  standard,  number  1879.  The  results  of 
these  comparisons  show  that  the  standard  barometer  at  Saint  Peters- 
burg is  0.014  lower  than  the  Kew  standard.  The  report  of  Junior 
Professor  T.  Russell,  of  the  Signal  Service,  on  the  subject  of  compari- 
son of  instruments  is  given  in  Appendix  No.  6. 

STATIONS. 

The  number  of  stations  in  operation  June  30?  1884,  in  the  United 
States  was  four  hundred  and  sixty-four.  These  include  the  telegraph 
stations,  printing  stations,  display,  special-river,  cotton-region,  and 
sunset  stations.  This  shows  an  increase  during  the  year  of  eighty- 
eight  stations.  In  addition  reports  are  received  from  twelve  Canadian 
btations  by  the  cooperation  of  the  Canadian  Meteorological  Service. 

Telegraphic  reports  are  received  at  this  office,  daily,  from  one  hundred   . 
and  forty-seven  stations. 

During  the  year  seven  full  reporting  station^  have  been  established 
an  five  discontinued. 

The  system  of  simultaneous  reports  taken  by  foreign  observers  has 
continued,  and  special  effort  has  been  made  through  the  marine  divis- 
ion of  this  office  to  induce  captains  of  vessels  to  cooperate  in  this  work, 
as  by  means  of  these  reports  valuable  studies  are  made  of  storm  move- 
ments after  the  center  of  disturbance  has  passed  beyond  the  limits  of 
land  stations. 

The  total  number  of  reports  received  from  land  stations  is  five  hun- 
dred and  forty -seven. 

The  total  number  of  vessels  reporting  during  the  year  is  six  hundred 
and  fifty-nine. 

In  the  collection  of  data  for  the  purpose  of  studying  ocean  meteor- 
ology, this  office  is  indebted  to  the  Kew  York  Herald  for  the  use  of 
marine  reports  collected  by  that  journal. 

The  total  number  of  voluntary  observers  in  the  United  States  who 
have  forwarded  monthly  reports  to  the  Chief  Signal  Officer  is  three 
hundred  and  sixty-two. 

The  number  of  military  posts  sending  observations  is  sixty -three. 

Numerous  requests  have  been  made  for  the  establishment  of  signal 
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stations  throughout  the  country,  but  the  reduced  appropriations  have 
prevented  the  Chief  Signal  Officer  from  complying  with  these  requests. 

The  work  of  the  service  could  be  made  more  valuable  by  an  increase 
•of  stations,  especially  in  the  regions  west  of  the  Mississippi  River  and 
on  the  Pacific  coast 

With  the  addition  of  fifteen  stations  the  value  of  the  weather  predic- 
tions of  this  service  would  be  greatly  increased. 

PACIFIC  COAST  WEATHER  SERVICE, 

I  again  call  attention  to  the  necessity  of  a  separate  office,  under 
charge  of  an  instructed  officer,  on  the  Pacific  coast.  The  weather  con- 
ditions there  differ  so  markedly  from  those  observed  in  other  sections 
of  the  country  that  special  study  by  an  officer  on  that  coast  is  required, 
in  order  that  the  citizens  of  that  section  of  the  country  may  receive  the 
full  benefits  of  tbe  Signal  Service  reports.  It  is  now  my  intention  to 
assign  an  officer  to  duly  at  San  Francisco  the  coming  autumn,  to  take 
charge  of  this  important  work. 

STATE  WEATHER  SERVICE. 

The  State  meteorological  services  previously  established,  and  co-op- 
erating with  the  Signal  Service,  have  continued  in  operation,  and  ex- 
cellent services  have  been  added  during  the  year  in  Alabama,  Louisi- 
ana, and  Minnesota,  and  efforts  are  being  made  to  extend  this  service 
in  other  States. 

Local  services  are  now  in  operation  in  thirteen  States,  and  I  find 
that  these  organizations  enable  the  Signal  Service  to  distribute 
promptly  in  threatened  districts  general  warning  of  approach  of  frosts, 
"  northers,"  cold  waves,  and  dangerous  storms,  with  comparatively  lit- 
tle expense. 

These  local  services  will  bring  the  benefits  of  the  Signal  Service  to 
the  people  of  every  county  of  the  State  in  which  they  are  properly  or- 
ganized. They  will  make  it  possible  for  this  service  to  organize  a  sys- 
tem Qf  storm  signals  to  be  displayed  from  railway  trains  for  the  bene- 
fit of  those  interested  iu  agriculture. 

The  report  of  the  assistant,  who  has  had  charge  of  the  organization 
of  these  services,  will  be  found  in  Appendix  No.  7. 

MISCELLANEOUS. 

The  railway  weather  signals  have  continued  on  three  lines  in  Ohio 
with  gratifying  results,  and  it  is  probable  that  these  signals  will  be  car- 
ried by  other  roads  in  that  State  during  the  coming  year.  These  sig- 
nals have  also  been  displayed  over  the  Cumberland  Valley  Railroad 
and  the  Frederick  division  of  the  Pennsylvania  Railroad  during  the  year, 
and  special  signals,  indicating  the  character  of  the  weather,  have  re- 
cently been  adopted  and  are  now  in  operation  on  the  principal  railroads 
in  Alabama,  under  the  direction  of  the  chief  of  the  Alabama  weather 
service. 

The  Louisiana  weather  service  has  also  arranged  for  the  display  of 
frost  signals  on  railroads  passing  through  the  sugar  regiou  of  that 
State.  The  information  upon  which  all  these  signals  are  displayed  is 
telegraphed  from  this  office. 
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A  system  of  river  reports,  by  means  of  which  this  office  is  enabled  to 
give  timely  warning  of  the  rise  and  fall  of  rivers  and  the  approach  of 
dangerous  floods,  has  been  continued,  and  will  be  greatly  extended  and 
unproved  during  the  current  year,  as  a  special  appropriation  has  been 
made  with  this  in  view. 

The  system  of  flood- warnings  at  Chattanooga  has  been  perfected,  and 
is  highly  commended  by  the  citizens  of  that  locality  as  a  valuable  serv- 
ice.   (See  Appendix  No.  8.) 

Special  reports  for  the  benefit  of  the  cotton  interests,  the  frost- warn- 
ings to  fruit  and  tobacco  growers,  and  the  announcement  of  the  ap- 
proach of  "  northers,"  have  been  continued. 

The  Farmers'  Bulletins  and  the  Railway  Bulletins  are  still  distributed, 
and  a  new  feature  has  been  added  to  the  former,  by  means  of  which  special 
notice  is  given  of  the  approach  of  cold  waves.  As  these  bulletins  are 
displayed  at  more  than  eight  thousand  post-offices,  and  as  many  post- 
masters have  provided  themselves  with  flags,  which,  when  displayed, 
indicate  the  approach  of  a  cold  wave,  it  is  believed  that  much  benefit 
will  result  from  the  information  thus  conveyed. 

As  an  illustration  of  the  value  of  Signal  Service  reports  to  the  med- 
ical profession  I  will  invite  attention  to  the  series  of  charts  prepared  at 
the  request  of  the  Colorado  State  Medical  Society.  These  charts  ex- 
hibit, graphically,  the  "average  cloudiness  and  the  average  weight  of 
vapor  contained  in  a  cubic  foot  of  air,  or  the  absolute  humidity,  daring 
each  season  of  the  year  in  the  various  'Sections  of  the  country.  Ap- 
pendix No.  9  contains  a  report  with  the  charts  above  mentioned. 

PERSONNEL. 

The  work  of  the  service  is  done  by  twenty  officers  and  500  enlisted 
men.  The  men  are  distributed  as  follows :  At  the  Office  of  the  Chief . 
Signal  Officer  are  181 ;  on  telegraph  lines,  106 ;  at  Fort  Myer,  41 ;  on 
station,  163.  The  others  are  on  leave  for  sickness  or  other  causes.  Five 
of  these  officers  are  now  at  the  school  of  instruction  at  Fort  Myer,  leav- 
ing but  fifteen  for  the  work  of  the  Signal  Service,  a  less  number  than  at 
any  time  previous  for  years. 

PROPERTY  AND  DISBURSEMENTS. 

The  methods  of  administering  the  duties  of  the  Property  and  Dis- 
bursing Division  of  the  office  have  been  much  improved,  every  ad  van 
tage  being  taken  of  a  possible  opportunity  to  decrease  the  labor  and 
at  the  same  time  to  maintain  the  efficiency  and  accuracy  of  the  work. 

Advantage  has  also  been  taken  of  the  experience  of  years  to  per- 
fect a  system  of  accountability  for  public  money  and  property  which 
would  admit  of  no  adverse  criticism,  and  at  this  time  there  is  nothing 
to  suggest  in  the  way  of  improvement. 

The  methods  of  verifying  and  settling  accounts  in  this  bureau  are 
those  prescribed  by  the  Army  Regulations,  and  are  identical  with  those 
which  govern  in  the  Quartermaster's  Department.  The  same  auditor 
and  comptroller  who  examine  the  accounts  of  all  quartermasters,  ex- 
amine the  accounts  of  the  disbursing  officer  of  this  office. 

By  a  judicious  economy  the  most  efficient  service  which  the  cur- 
tailed appropriations  would  admit  of  has  been  obtained,  and  I  append 
a  report  of  the  condition  of  the  appropriations  for  the  fiscal  year  end- 
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ing  June  30, 1884,  with  expenditures  thereunder,  and  balances  unex- 
pended at  the  end  of  the  year,  with  probable  demands  on  such  balances, 
as  required  by  act  of  Congress,  approved  May  1, 1829. 

PUBLICATIONS. 

The  Monthly  Weather  Beview  has  been  improved  during  the  year 
by  the  addition  of  a  large  chart,  which  now  makes  it  possible  to  trace 
a  storm  on  a  single  chart  from  the  Pacific  coast  to  the  east  portion  of 
the  north  Atlantic  Ocean. 

This  publication  contains  a  careful  summary  of  the  meteorological 
conditions  occurring  during  the  month,  each  meteorological  element 
being  treated  separately. 

It  also  contains  extracts  from  bulletins  issued  by  the  local  State  serv- 
ice. In  previous  years  these  reviews  have  been  republished  as  a  part 
of  the  Annual  Report  of  the  Chief  Signal  Officer,  but  the  edition  of 
2,500  now  issued  will  doubtless  satisfy  the  demand,  and  I  have  therefore 
discontinued  its  publication. 

The  Monthly  Summary  and  Beview  treats  specially  of  international 
meteorology,  and  is  based  upon  the  7  a.  m.  simultaneous  report  which 
is  made  by  co-operating  observers  and  published  daily  at  this  office  as 
the  International  Bulletin. 

The  work  of  preparing  for  publication  the  Meteorological  Record  has 
been  continued  and  several  volumes  are  now  ready  for  the  printer. 
The  value  of  this  work  to  those  wishing  to  study  meteorology  cannot 
be  overestimated,  and  great  care  has  been  taken  to  guard  against  errors. 

Professional  Paper  No.  XIIT,  "  Temperature  of  the  Atmosphere  and 
the  Earth's  Surface,"  by  Prof.  Win.  Ferrel.    The  general  subject  of  this 

Saper  is  treated  under  the  following  four  subdivisions :  1.  The  relative 
istribntion  and  the  variations  of  solar  radiation ;  2.  Conditions  deter- 
mining temperature;  3.  Actinometry;  4.  The  distribution  and  varia- 
tions of  temperature.  This  is  a  paper  of  original  research,  comprising 
sixty-nine  quarto  pages,  in  which  the  principles,  methods,  and  results 
are  for  the  most  part  entirely  new.  In  general,  only  so  much  of  what 
was  already  known  on  the  different  branches  of  the  subject  has  been  in- 
troduced as  was  necessary  in  the  further  prosecution  of  research  on  the 
subjects.  From  the  general  formulae  and  principles,  however,  although 
entirely  new,  taken  in  the  fdllest  and  most  general  extent  or  their  ap- 
plications, many  results  have  been  deduced  which  are  not  claimed  to  be 
new. 

A  volume  is  also  in  a  forward  state  of  preparation  by  the  same  author, 
intended  to  comprise  the  best  and  most  useftal  parts  of  all  scientific 
papers  which  have  been  published,  systematically  arranged  so  as  to 
form  a  treatise  on  the  "  Progress  and  recent  advancements  of  the  higher 
Meteorology."  In  this  treatise  will  be  comprised  whatever  is  considered 
most  appropriate  and  important  in  the  various  meteorological  papers  of 
original  research  and  others  by  different  authors  and  published  in  dif- 
ferent parts  of  the  world,  the  simpler  parts  of  the  paper  on  "  The  Tem- 
perature of  the  Atmosphere  and  the  Earth's  Surface,"  and  of  the  several 
parts  of  the  "Meteorological  Researches"  published  by  the  Coast  and 
Geodetic  Survey,  but  all  presented  by  more  popular  methods,  better 
adapted  to  learners  than  the  methods  in  the  original  papers,  in  which 
it  was  generally  supposed  that  the  reader  was  familiar  with  what  had 
been  already  published  on  the  subjects. 
Professional  Paper  No.  VII,  "  Report  on  the  Character  of  Six  Hun- 
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dred  Tornadoes,"  by  Sergeant  J.  P.  Finley,  Signal  Corps,  TJ.  S.  Army, 
lias  bceu  revised  and  republished. 

The  following  Signal  Service  Notes  have  been  issued  during  the  year : 

Signal  Service  Note  No.  X,  u  Report  on  Lady  Franklin  Bay  Expedi- 
tion of  1883,"  by  Ernest  A.  Garlington,  first  lieutenant,  Seventh  Cavalry, 
Acting  Signal  Officer. 

Signal  Service  Note  No.  XI, i;  The  Elements  of  the  Heliograph ,"  by 
Frederick  K.  Ward,  first  lieutenant,  First  Cavalry,  Acting  Signal  Officer, 

Signal  Service  Note  No.  XII,  u  The  Special  Characteristics  of  Torna- 
does, with  Practical  Directions  for  the  Protection  of  Life  and  Property ,ff 
by  Sergeant  J.  P.  Finley,  Signal  Corps,  U.  S.  Army. 

There  has  also  been  published  during  the  year  "  The  Danger,  Dis- 
tress, and  Storm  Signal  Code,"  intended  for  the  use  of  Signal  Service 
sea-coast  stations  and  mariners.  This  publication  contains  all  thd  mes- 
sages of  the  International  Code  likely  to  be  used  by  vessels  desiring  to 
communicate  near  the  coast,  with  brief  directions  for  using  the  code, 
and  in  addition  a  new  storm-signal  code  which  will  make  it  possible  for 
any  vessel  passing  within  range  of  a  signal  station  to  receive  weather 
indications  or  storm  warnings  by  means  of  the  signals  used  in  the  Inter- 
national Code. 

With  a  well-equipped  sea-coast  line  this  weather  code  will  prove  a 
great  service  to  the  shipping  interests  of  the  country. 

NOTES. 

The  post  of  Fort  Myer,  maintained  as  a  recruiting  station  and  school 
of  instruction  for  officers  and  men  of  the  Signal  Corps,  is  being  steadily 
improved  as  the  very  limited  means  available  will  permit,  and  it  is 
hoped  that  it  will  become,  in  a  few  years,  in  every  way  creditable  to 
the  service. 

A  new  office-building,  adapted  to  the  wants  of  the  service,  is  impera- 
tively needed,  both  for  economical  work  and  for  the  safety  of  the  inval- 
uable records  of  data  accumulated  in  fourteen  years  of  observation,  now 
jeopardized  by  being  stored  in  insecure  buildings.  Drawings  and  esti- 
mates are  now  on  file  in  the  office  of  the  Secretary  of  War,  with  letters 
fully  setting  forth  these  facts. 

A  completed  organization  for  the  Signal  Corps  is  of  the  greatest  im- 
portance. By  retaining  the  experience  of  officers  who  have  served  for 
long  periods  in  this  service  great  economies  can  be  secured  each  year, 
serious  mistakes  can  be  avoided  and  excellence  of  service  can  be  ob- 
tained in  no  other  way. 

The  following  plan  is  submitted,  and  is  now  believed  to  be  all  that  is 

required: 

• 

LEGISLATION  NEEDED  BY  THE  SIGNAL  SERVICE. 

To  be  added  to  the  Signal  Corps,  with  the  rank  and  pay  of  officers  of 
like  grade  of  cavalry : 

1.  One  colonel. 

2.  One  lieutenant-colonel. 

3.  One  mqjor  and  disbursing  officer. 

4.  Eight  captains;  and  the  second  lieutenants  of  the  Signal  Corps, 
after  eight  years  of  service  as  second  lieutenants,  may  be  appointed  by 
the  President,  first  lieutenants ;  and  after  fourteen  years'  service  as 
lieutenants,  may  be  appointed,  by  the  President,  captains.    And  the 
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one  hundred  and  fifty  sergeants  of  the  Signal  Corps  shall  be  composed 
of  three  classes,  twenty-five  of  the  first  class,  who  shall  have  the  pay 
proper  of  $50  a  month ;  fifty  of  the  second  class,  who  shall  have  the 
pay  proper  of  $40  a  month ;  and  seventy-five  of  the  third  class,  who 
shall  have  the  pay  proper  of  $34  a  month,  the  same  as  now ;  and  all 
the  sergeants,  corporals,  and  privates  of  the  first  class  of  the  Signal 
Corps  shall  be  known  as  "  observers  of  the  signal  service." 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

W.  B.  HAZEtf, 
Brig,  and  Bvt.  Maj.  QenH,  Chief  Signal  Officer,  U.  S.  Army. 

Hon.  Kobebt  T.  Lincoln, 

Secretary  of  War. 
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STANDING  ORDERS  FOR  THE  SIGNAL  SERVICE  SCHOOL   OF  INSTRUC- 
TION AND  THE  POST  OF  FORT  MYER. 

Instructions  )  Signal  Office,  War  Department, 

No.  97.       5  Waahington,  August  15,  1884. 

The  following  compendium  of  orders  and  instructions  governing  the  Signal  Service 
school  of  instruction  for  officers  and  enlisted  men,  and  the  post  of  Fort  Myer,  Vir- 
ginia, replaces  that  published  by  Instructions  No.  20,  from  this  office,  series  18H3 ;  it 
will  be  inserted  in  the  "Office  Regulations"  after  paragraph  580.  The  officer  in 
charge  at  Fort  Myer  will  see  that  these  instructions  are  literally  oaried  out. 

W.  B.  HAZEN, 
Brig.  f  BvU  May  Gen1  J,  Chief  Signal  Officer,  U.  S.  A. 
Official: 

B.  M.  Purssrix, 

2d  Lieutenant,  Signal  Corp$t  U.  S.  Army. 

CHAPTER  XXIII.— Standing  Orders  for  the  Signal  Service  School  of  In- 

"  8TRUCTION  AND  THE  POST  OF  FORT  MTER,  VIRGINIA. 
GENERAL  INSTRUCTIONS. 

681.  Fort  Myer,  Virginia,  is  maintained  as  a  Signal  Service  school  of  instruction. 
(Ins.  106,  1882.) 

582.  The  Chief  Signal  Officer  is  in  immediate  command  of  the  post.  During  his  ab- 
sence beyond  post  limits,  the  senior  officer  present  will  assume  the  duties  of  officer 
in  charge.    (Ins.  31. 1883.) 

583.  Fort  Myer  will  be  maintained  as  a  first-class  station  whenever  a  class  is  under 
instruction,  at  other  times  as  a  third-class  station.    (Ins.  74, 1883.) 

584.  The  enlisted  men  under  training  will  be  known  as  "  men  under  instruction." 
The  enlisted  men  not  under  instruction,  but  necessary  to  the  maintenance  of  the  post, 
will  be  known  as  the  ••  permanent  party."    (Ins.  106, 1882.) 

585.  The  Articles  of  War  will  be  read  to  each  recruit  within  six  days  after  his  arrival 
tt  the  post;  also  to  the  entire  command  every  six  months.    (Letter,  Feb.  14, 1884.) 

586.  A  copy  of  the  "Hand-book  for  the  Signal  Corps"  will  be  issued  by  the  officer 
in  charge  to  each  enlisted  man,  not  already  supplied,  joining  the  station  (the  perma- 
nent party  excepted).  This  book  is  to  be  accounted  for  on  discharge  by  delivery  to 
the  sergeant  or  other  enlisted  men  left  in  charge  of  the  station  where  the  order  for 
discharge  is  received.  Enlisted  men,  though  not  required  to  commit  the  entire  text 
of  the  "Hand-book  "  to  memory,  will  thoroughly  familiarize  themselves  with  its  con- 
tents.   (G.  0.41, 1884.) 

587.  The  post-quartermaster  will  assume  the  same  personal  detailed  control  and 
management  of  quartermaster's  duties  and  work  as  is  usual  at  military  posts,  and 
•hall  be  subjected  to  the  same  responsibilities/  (Letter,  March  27, 1882.) 

otft  No  renter,  or  other  person  on  the  Arlington  estate,  will  dispose  of  any  hay, 
ttraw,  fodder,  or  manure,  so  that  it  will  be  deposited  off  from  that  property.  (Let- 
ter, April  28,  1882.)  • 

589.  No  private  service  will  be  rendered  by  persons  in  the  public  employ  excepting 
the  proper  furnishing  of  necessary  supplies,  which  is  usual  in  the  military  service ; 
*ad  such  work  as  may  be  done  with  tne  free  consent  of  the  persons  doing  it,  in  their 
own  time,  as  is  customary  in  the  military  service,  and  for  which  they  will  be  paid, 
u  may  be  arranged  between  the  parties.    (Letter,  March  22,  1882. ) 

DRILLS. 

600,  Men  under  instruction  will  be  drilled  twice  daily  (see  par.  612),  an  hour  at  a 
tune,  every  Monday,  Tuesday,  Wednesday,  Thursday,  and  Friday,  excepting  holi- 
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days.    Daring  inclement  or  excessively  hot  weather  drills  will  take  place  in  bar- 
racks.   (Ins.  106,  1882.) 

591.  All  drills  will  be  superintended  by  a  commissioned  officer,  who  will  be  present 
at  drill,  and,  when  squads  are  assembled,  will  drill  in  person.  There  will  be  a  rest  of 
five  minutes  after  each  period  of  exercise  of  twenty  minutes,  and  at  no  other  time. 
(Ins.  106,  1882.) 

592.  The  greatest  attention  will  be  paid  to  the  "setting  up"  of  the  men  under  in- 
struction, and  the  rigor  applied  to  it  at  the  Military  Academy  at  West  Point  will  in 
no  case  be  abated.  The  utmost  courtesy  and  fair  treatment  will  be  extended  to  all 
under  instruction.    (Ins.  106,  1882.) 

593.  Squads  of  recruits,  as  soon  as  they  report,  shall  be  formed  for  signal  drill, 
twice  a  day  (see  par.  612),  under  the  best  available  sergeants,  to  be  overlooked  by 
an  officer.    (Letter,  July  6, 1882.) 

594.  A  neat  and  soldierly  habit  and  carriage  will  be,  at  all  times,  practiced,  and  the 
officer  in  charge  will  promptly  correct  any  violation  of  this,  either  by  enlisted  men  or 
officers. 

595.  The  permanent  party  will  receive  such  drills  and  instruction,  under  direction 
of  the  officer  in  charge,  as  is  usual  for  garrison  troops.    (Ins.  106, 1882.) 

596.  Drills  for  men  under  instruction : 

School  of  the  Soldier  (dismounted.)— Twelve  weeks ;  to  page  73,  Cavalry  Tactics. 

School  of  the  Company  (dismounted). — Four  weeks ;  page  73  to  page  113,  Cavalry 
Tactics. 

School  of  the  Platoon. — Four  weeks;  page  173  to  page  202,  Cavalry  Tactics. 

In  place  of  three  drills,  three  lessons  in  learning  by  heart  and  reciting  pages  402  to 
409,  inclusive,  of  Cavalry  Tactics.  In  place  of  each  fourth  drill  of  all  the  above,  there 
will  be  recitations  upon  the  drill  indicated.  The  number  of  men  in  squads  will  in  no 
case  be  in  excess  of  that  described  by  the  tactics.  In  all  drills,  the  maximum  of  time 
will  be  devoted  to  instruction  and  exercise*,  and  the  minimum  will  be  devoted  to 
marching.  The  officer  of  the  day  will  be  present  at  and  supervise  all  roll-calls  and 
formations  for  duty,  and  will  be  responsible  for  their  proper  performance,  and  will 
state  in  the  gnard  report  that  he  has  done  so.    (Ins.  106,  1882.) 


597.  Calls  will  be  sounded  as  follows : 

Beveille,  1st  call 5.15  a.  m. 

Reveille 5.25 

Assembly 6.30 

Breakfast 5.40 

Stable  oall 6.00 

Drill  (1st  call,  6.30a.  m.) 6.35 

Fatigue  call 7.00 

Sick  call 7.30 

Recall  from  drill 7.36 

Guard-mounting  (1st  call,  7.40  a.  m.) 7.45 

School  call 8.00 

Recall  from  fatigue  and  school 12.00  m. 

Dinner  immediately  after  recall  from  fatigue. 

School  call 1.00  p.  m. 

Fatigue  call 2.00 

Recall  from  school 4.00 

Drill  (1st  call,  4.10  p.m.) 4.20 

Recall  from  drill 5.20 

Stable  call 5.30 

Recall  from  fatigue 6.00 

Supper  immediately  after  recall  from  fatigue. 
Retreat,  1st  call,  10  minutes  before  sunset. 
Assembly,  2  minutes  before  sunset. 
School  call  immediately  after  retreat. 

Tattoo,  first  call 9.00 

Tattoo 9.10 

Assembly 9.15 

Extinguish  lights 9.30 


Sundays. 

paction. 
All  other  calls,  excepting  for  drill,  fatigue,  and  school,  the  same  as  on  other  days. 


Inspection  (1st  call,  820  a.  m.) a  30  a.  m 

Guard-mounting  immediately  after  inspection. 
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Evening  school  will  be  from  retreat  until  tattoo,  and  the  men  under  instruction  will 
continue  at  their  studies  during  that  time. 

For  the  winter  months  fatigue  call  will  be  at  8  a.  m.  and  1  p.  m  ,  aud  recall  at  12m. 
and  4.30  p.  m. 

GUARD  DUTY. 

596.  Men  under  instruction  will  perform  guard  duty,  but  after  two  months'  service 
tbey  will  be  relieved  at  tattoo.  They  will  not  be  subject  to  ordinary  fatigue  duty, 
and  will  be  given  no  special  or  general  duty  interfering  with  the  drills  and  hours 
Inscribed  for  study  and  school  exercises  (except  as  per  par.  612.)    (Ins.  106,  1882.) 

51)9.  After  the  first  two  months  of  guard  duty  men  under  instruction  will  be  relieved 
from  guard  after  guard-mounting,  aud  will  then  repair  to  their  quarters  for  study  and 
exercises  during  study  hoars.  The  guard-house  during  t  his  time  will  be  left  in  charge 
of  the  corporal  of  the  guard,  who  will  continue  his  studies  there.  The  corporal  of  the 
guard  will  not  be  excused  from  lectures  or  instruction.  When  released  from  quarters 
the  men  will  repair  to  the  guard- house  for  guard  duty.  Three  men  of  the  permanent 
party  will  be  turned  off  with  the  guard  during  this  time  as  supernumeraries ;  they 
will  be  dismissed  after  guard-mounting  to  their  ordinary  garrison  duties,  and  not 
called  for  guard  until  tattoo,  when  they  will  be  posted  for  the  night.  Each  man  under 
instruction  will  have  four  tours  of  guard  duty  as  non-commissioned  officers.  (Ins.  106, 
1&&) 

COO.  When  there  are  no  prisoners,  men  on  guard  will  be  required  to  attend  telegraph 
practice,  and  recitations.  When  there  are  prisoners  nothing  will  be  allowed  to  inter- 
fere with  guard  duty ;  in  such  cases  a  special  report  will  be  made  in  connection  with 
the  report  of  men  under  instruction  during  the  week.     (Letter,  Feb.  15,  1884.) 

601.  Enlisted  men  in  confinement,  charged  with  purely  military  offenses,  not  involv- 
ing criminal  elements,  must  keep  up  their  studies  and  appear  at  recitations.  (Letter, 
March  31,  1884.) 

HOURS. 

602.  The  hours  for  field  practice  will  be  prescribed  by  the  officer  in  charge,  in  ac- 
cordance with  orders  received  from  the  Chief  Signal  Officer,  and  will  include  such 
time  as  may  be  necessary.    (Ins.  10ft,  1882.) 

603.  Dnring  the  prescribed  hours  men  undlr  instruction  will  either  study  in  their 
rooms,  present  themselves  in  the  recitation  rooms,  or  work  at  field  exercises,  as  may 
be  prescribed.  The  officer  of  the  day  will  inspect,  morning,  afternoon,  and  evening, 
to  see  that  these  directions  are  strictly  followed.  The  weekly  course  of  study  will 
continue  from  Monday  morning  until  12  m.  Saturday,  all  recitations  on  Saturday 
being  held  before  12  m.  A  schedule  showing  the  hourly  occupation  of  each  man  dur- 
ing study  and  field  exercise  hours  will  be  kept  by  the  senior  instructor,  as  part  of  the 
permanent  records  of  the  school.    (Ins.  106,  1882.*) 

REPORTS. 

604.  The  following  reports  will  be  rendered  by  the  officer  in  charge : 

1.  Annual  report. 

2.  Monthly  statement  of  enlistments,  discharges,  &c. 

3.  Monthly  report  of  fire  inspections.    (See  pax.  6.">4.) 

4.  Weekly  reports  of  drills  and  instruction. 

5.  Morning  report  of  the  Signal  Corps.     (L.  R.  1845,  Sig.,  1864.) 

605.  The  weekly  reports  of  instruction  will  receive  the  supervision  and  remarks  of 
the  officer  in  charge.    (Letter,  Jan.  15,  1881.) 

606.  The  officer  in  charge  will  report  the  names  of  the  enlisted  men  under  infrac- 
tion, in  each  class,  who  give  evidence  of  special  qualifications  for  auy  particular  dutv. 
(Utters,  May  20  and  25,  1882.) 

607.  The  weekly  reports  of  the  school  for  officers  will  state  the  number  of  weeks 
necessary  to  complete  the  unfinished  part  of  the  course  of  instruction.    (Ins.  36, 

COURSE  OF  INSTRUCTION  FOR  ENLISTED  MEN. 

608.  The  following  comprises  the  course  of  instruction  for  enlisted  men : 
Drills  and  recitations  in  tactics.    (See  par.  596.) 

THEORETICAL  COURSE. 

FirtL  Recitations  in  Cavalry  Tactics,  as  prescribed  by  par.  506. 
8econd.    Manual  of  Signa U—Myer. 

1st  leason,  to  "alphabetic  elementary  code,"  page  36. 
ltd       •<      to  "  general  applications,"  page  56. 
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3d   lesson,  to  "  day  signals,"  page  76. 

4th      "       to  "  field  signals  by  three  elements,"  page  96. 

5th     "       from  page  144,  "  nomographic  code  "  to  "  chronosemic  signals,"  page  164. 

6th      "    »  from  page  164  to  "  open  communication,  &c,"  page  180. 

7th      "       from  "  description  of  equipments,'1  page  189,  to  "  candle  bombs,'1  page 

207. 
8th      "      from  page  216,  u  composition  fires  "  to  "  care  of  signal  equipments,"  page 
222,  and  from  ''telescopes  and  their  uses,"  page  231,  to  ''heliograph," 
page  240. 
9th      "       from  "  heliograph,"  page  240,  to  "  manual  of  the  kit,"  page  26k 
10th      "       from  "  manual  of  the  kit,"  page  261,  to  middle  of  page  276. 
11th      "       from  "  selecting  stations,"  &c,  page  27i>,  to  "  complicating  signals,"  page 

305. 
12th      "       from  "  signalling  in  cipher,"  page  319,  to  page  331,  and  from  page  344, 

"route  cipher,"  to  «rmodes,"  &c,  page  356. 
13th      "       from  "  field  telegraph  train,"  page  381,  to  "  recover  the  line,"  page  390. 
14th      "      from  page  390  to  "  general  directions,"  page  396. 
15th      "       review  1st,  2d,  and  3d  lessons. 
16th      "       review  4th,  5th,  and  6th  lessons. 
17th      "      review  7th,  8th,  and  9th  lessons. 
16th      "       review  10th,  11th,  and  12th  lessons. 
19th      "      review  13th  and  14th  lessons. 


Third.  International  Code  of  Signal*. 

let  lesson,  to  "  boat  signals,"  part  III. 
m  em  "boat  signals,"  to  par. 
tress,  and  storm-signal  code."" 

Fourth,  Modern  practice  of  the  electric  telegraph — Pope, 


2d       "      from  "boat  signals,"  to  par.  12,  page  12,  part  HI,  and  All  of  "  danger,  dis- 

'   d«1<    "    " 


1st  lesson,  chap.  IV  to  par.  70,  page  42. 

2d       "      from  par.  70  to  par.  77,  page^7,  and  from  par.  87,  page  57,  t  o  par.  103,  page 

64. 
3d       "      chap.  VI  to  par.  122,  page  78,  and  chaps.  VII  and  VIII. 
4th      "       review  chap.  IV  to  par.  77,  page  47. 
6th      "      review  from  par.  87,  page  57,  to  par.  103,  page  64,  and  chap.  VI  to  par. 

122,  page  78,  and  chaps.  VII  and  VIII. 

Fifth.  Manual  of  8ignal». — Myer. 

1st  lesson,  from  "permanent  lines,"  page  402,  to  bottom  of  page  425. 

2d      "       from  top  of  page  426  to  middle  of  page  448. 

3d      "       from  page  448  to  "  telephones,"  page  469.   ' 

4th    "       "telephones." 

5th    "      review  1st  and  2d  lessons. 

6th    "       review  3d  and  4th  lessons. 

Sixth.  Meteorology.— Loomie. 

1st  lesson,  chapter  I. 

2d  "  ohap.  II  to  par.  62,  page  34.. 

3d  "  from  page  34  to  bottom  of  page  53. 

4th  "  ohap.  III. 

5th  "  chap.  IV  topar.  140,  page 79,  omitting  pars.  125 and  126. 

6th  "  from  page  79  to  sec.  II,  page  93. 

7th  "  from  see.  II  to  bottom  of  page  107. 

8th  "  sec.  V  to  page  122. 

9th  "  sec  VI  to  chap.  VI,  page  136. 

10th  "  ohap.  VI  to  sec.  II,  page  147. 

11th  "  sec.  II  to  ohap.  VII,  page  160. 

12th  "  ohap.  VII  to  sec.  Ill,  page  173. 

13th  "  "  auroras  "  to  par.  383,  page  193,  omitting  pars.  357  to  369,  inclusive. 

14th  "  review  to  par.  70,  page  44. 

15th  "  review  from  page  44  to  par.  140,  page  79. 

16th  "  review  6th  and  7th  lessons. 

17th  "  review  8th  and  9th  lessons. 

18th  "   '   review  10th  and  11th  lessons. 

19th  "  review  12th  and  13th  lessons. 
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Seventh.  Instruction*  to  Observers. 

1st  lesson,  par.  1  to  par.  42,  inclusive,  # 

2d      "       par.  43  to  par.  61,  inclusive.  .  % 

3d     "       par.  62  to  par.  107,  inclusive. 

4th    "       par.  108  to  Form  50,  page  59,  inclusive. 

5th    "       meteorological  forms  to  Form  114,  page  70,  inclusive. 

6th    "       Form  115  to  Form  203,  page  80,  inclusive. 

7th    "       Form  204  to  par.  144,  inclusive. 

8th    "  .    par.  145  to  par.  178,  inclusive.  • 

9th    "       par.  179  to  par.  258,  inclusive. 
10th    "       par.  259  to  par.  306,  inclusive. 
Uth    "      review  1st  and  2d  lessons. 
12th    "       review  3d  and  4th  lessons. 
13th    "       review  5th  and  6th  lessons. 
Uth    "       review  7th  and  8th  lessons. 
15th    "       xeview  9th  and  10th  lessons. 

Special  Instructions,  Instructions  to  special  River  Observers,  and  rules  for  the  gov- 
ernment of  military  telegraph  lines,  to  be  carefully  read. 

PRACTICAL  COURSE. 

(See  par.  596.) 

609.  Wand  practice,  one  hour  daily  (see  par.  612),  from  time  of  reporting  at  For 
Hyer,  until  a  rate  of  eight  words  per  minute  (receiving)  is  attained,  and  until  ready 
for  field  signaling. 

610.  Telegraph  practice—Morse  code—Daily  (see  par.  612),  two  hours,  until  a  rate  of 
fifteen  words  per  minute  (receiving),  and  one  hour,  until  a  rate  of  twenty-five  words 
is  attained.    Men  attaining  the  latter  rate  will  be  excused  from  regular  practice. 

611.  Military  signaling. — Twelve  days  and  four  nights,  general  service  code,  short 
and  4- mile  ranges ;  three  days,  international  code ;  two  days,  nomographic  code;  and 
one  day,  route  cipher ;  three  days,  heliograph  practice,  general  service  codo ;  three 
days,  heliograph  practico,  Morse  code.    Ranges  to  be  selected  by  the  instructor. 

612.  Practical  duties  of  meteorological  observers. — A  detail  of  two  men  will  be  made 
each  day  for  instruction  in  the  practical  duties  of  observers,  under  the  immediate  su- 
pervision of  the  sergeant  in  charge  of  the  observatory ;  men  serving  on  this  detail  uriH 
oe  excused  from  all  other  duties  except  recitations.  This  will  be  the  first  on  the  list  of 
details  for  the  ensuing  day.  The  men  will  be  instructed  in  the  use  and  method  of 
cleaning  and  keeping  in  order  all  instruments  used  at  stations  of  the  Signal  Service, 
and  in  making  out  all  the  different  meteorological  and  property  forms  required  from 
observers.  Also  in  the  manner  of  conducting  official  correspondence,  briefing  letters, 
treating  inolosures,  &c 

613.  Penmanship. — Instruction  in  practical  penmanship  will  be  given  until  a  fair 
and  legible  hand  is  attained.  Copy-books  and  copies  will  be  furnished  by  the  in- 
structor. ' 

614.  All  enlisted  men,  except  the  permanent  party,  will  be  instructed  in  the  use 
and  connections  of  repeaters,  telephones,  and  call-bells ;  setting  up  and  cleaning  of 
batteries:  use,  construction,  and  connections  of  Morse  and  other  instruments  used  in 
the  Signal  Service  telegraph  offices ;  climbing,  and  the  building  and  repairing  of  land- 
lines;  the  application  of  lightning  conductors  to  lines  and  offices ;  methods  of  splic- 
ing and  connecting  submarine  cables  and  land-lines ;  establishing  terminal  and  inter- 
mediate stations;  and  finding  the  position  of,  and  repairing  faults  in,  telegraph  lines 
and  instruments.    (Ins.  106, 1882.) 

615.  After  the  completion  of  the  theoretical  course  the  instructor  will  lecture  on  the 
following  subjects : 

I.— Meteorology. 

Importance  of  the  science  in  its  relation  to— 

1.  Health. 

2.  Farming  communities. 

3.  Commerce. 

II.— Thermometers. 

1.  General  ideas  of  heat  and  expansion,  linear  and  onbio. 

2.  The  air  thermometer. 

3.  Absolute  aero,  Fahrenheit's  zero,  Centigrade  zero. 

4.  Calibration — Bessel's,  Pettingen's,  Neumann  and  Thiesen's,  and  Russel's  methods. 

5.  Determination  of  the  freezing-point. 
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6.  Determination  of  the  boiling-point. 

7.  Sudden  and  slow  changes  oi  the  fiducial  points  of  mercurial  thermometers. 

8.  Comparison  of  thermometers. 

9.  Signal  8ervioe  correotien-oards. 

10.  Radiation. 

11.  Conduction. 

12.  Thermal  properties  of  lamp-black,  polished  silver,  mercury,  glass,  rock-salt, 
water,  aqueous  vapor,  dry  air. 

13.  Bright-bulb  thermometers. 

14.  Black-bulb  thermometers. 

15.  Bright  and  black  bulbs  in  vacuo. 

16.  Solar  radiation ;  relative  observations. 

17.  Effects  of  heat  as  manifested: 

a.  In  expansion  and  contraction. 
5.  In  changes  of  season. 

c  In  permanent  difference  of  temperature  between  equatorial  and  polar  le- 
gions. 

d.  In  evaporation  and  condensation. 

e.  Upon  the  land. 
/.  Upon  tbe  sea. 

g.  Upon  the  irregularities  of  the  continent. 

18.  Temperature  of  the  air: 

a.  Its  fluctuations, 
o.  Its  daily  mean. 
e.  Its  monthly  mean. 

d.  Its  annual  mean. 

e.  Its  distribution. 

/.  Its  variation  with  the  depth  below  the  earth's  surface. 
g.  Its  variation  with  the  height  above  the  earth's  surface. 

19.  Diurnal  variation  of  the  temperature  of  the  air  during  the  night-time. 

20.  Diurnal  variation  of  the  temperature  of  the  air  during  the  day-time. 

21.  Vertical  distribution  of  temperature  in  the  free  air: 

a.  General  ideas  on  the  mechanical  theory  of  heat. 

ft.  Law  of  diminution  of  temperature  in  ascending  dry  air. 

c.  Law  of  diminution  of  temperature  in  ascending  moist  air  when  no  condensa- 

tion takes  place. 

d.  Diminution  of  temperature  when  condensation  takes  place,  namely,  inside 

of  cloud  masses. 

e.  Law  of  warming  in  descending  masses  of  air ;  explanation  of  the  Fdhn. 

22.  Geographical  distribution  of  atmospheric  temperature : 

a.  Meeoh.  theoretical  distribution  of  solar  radiation. 
5.  Actual  distribution  of  temperature  by  Isotherms. 
o.  General  average  temperature  of  the  whole  globe. 

!a.)  Northern  hemisphere, 
b.)  Southern  hemisphere.  , 

III.— Barometers. 

1.  Pressure  of  the  air: 

a.  Fluctuations,  periodical  and  irregular. 

b.  Diurnal  range. 

c.  Diminution  with  elevation  above  earth. 

d.  Distribution. 

e.  Tides. 

2.  Areas  of  high  and  low  pressure. 

3.  Siphon  barometer. 

4.  Corrections  for  instrumental  errors  and  peculiarities : 

o.  Graduation  errors  of  the  scale  and  elastio  stretch  or  set. 
ft.  Temperature  of  the  scale. 

c.  Temperature  of  the  mercury. 

d.  Impurity  and  density  of  the  mercury. 

e.  Capillarity  in  the  tube  and  in  the  cistern. 

/.  Imperfect  vacuum  (Arago's  method)  and  tension  of  mercury  vapor. 
*.  Verticality. 

h.  Variation  of  gravity  with  latitude  (Wild's  correction  table). 
i.  Variation  of  gravity  with  altitude. 

5.  Aneroid  barometers: 

a.  Vidi,  1*50. 

b.  Naudet. 

c.  Goldsohmid. 
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€.  Construction  and  handling. 

7.  getting 

&  Corrections  for. 

9.  Comparisons  of  barometers: 

a.  Beading  forward  and  backward. 

b.  Constant  personal  errors. 

10.  Signal  Service  barometer  correction-cards. 

IV.— WIND  STORMS. 

1.  Cause  of  the  motion  of  the  air. 

2.  Constant  and  periodical  winds. 

3.  Wind  direction. 

4.  Tornadoes  and  hurricanes. 

V.— ANEMOMETER*. 

1.  Arbitrary  wind  scales : 

a.  Mannheim,  0-4. 

b.  French,  0-7. 

e.   Beaufort,  0-1& 

d.  Signal  Service,  0-6. 

e.  International,  0-10. 

2.  Wind  pressure.  Rouse's  formula:  pressure  (pounds  per  square  foot) »>0.005X 
velocity1  (miles  per  hour). 

3.  Velocity  anemometers : 

a.  Robinson. 

b.  Hagemann. 

4.  Pressure  anemometers: 

a.  Wild. 

b.  Lind. 
e.  Osier. 

6.  Relations  between  pressure  and  velocity  and  shade  of  body : 

a.  Hagen,  and  plane  surfaces. 

b.  Robinson,  Dohrandt  and  Thiesen,  and  hollow  hemispherical  cups. 

6.  Thiesen's  formula  for  Robinson's  anemometer. 

7.  Dohrandt's  formula  for  Wild's  tablet  anemometer. 

8.  Abbe's  combined  barometer  and  anemometer. 

VI.— Aqueous  vapor  and  hygrometers. 

1.  Clouds,  fog,  dry  fog,  mist,  kind  of  clouds.  Upper  and  lower  clouds.  Velocity, 
direction,  and  height  of  clouds.  Various  appearances  due  to  clouds — halos,  corona), 
•on's  drawing  water,  &c 

2.  Rain,  snow,  and  hail : 

a.  Cause  of  precipitation  of  the  moisture  of  the  air. 

b.  Ms  distribution  over  the  earth's  surface. 

e.  Influence  on  precipitation  of  the  ocean,  mountain  ranges,  winds,  and  the 
seasons. 

3.  The  general  functions  and  importance  of  aqueous  vapor. 

4.  Dew-point,  vapor  tension,  weight  of  vapor,  relative  humidity,  evaporation. 

5.  Various  methods  employed  and  corresponding  apparatus. 

6.  Regnault's  theory  of  the  action  of  the  wet-bulb  thermometer,  based  on  the  con- 
sideration of  the  convection  of  the  heat  by  a  gentle  current  of  air. 

7.  The  deduction  of  Regnault's  formula  from  the  following  fundamental  hypothe- 

MS. 

a.  That  the  thin  layer  of  air  that  supplies  heat  to  the  wet-bulb  thereby  falls 

to  the  temperature  t'. 

b.  That  the  heat  nsed  up  in  evaporation  comes  only  from  this  thin  layer, 
c  That  this  layer  is  completely  saturated  at  the  temperature  t\ 

8.  Maxwell's  theory  of  the  action  of  the  wet-bulb  thermometer,  based  on  the  con- 
sideration of  the  radiation,  conduction,  and  diffusion  of  heat  and  moisture. 

9.  The  deduction  of  Maxwell's  formula  from  the  following  fundamental  hypoth- 

s.  That  the  thin  layer  of  air  is  quiescent  and  supplies  heat  to  the  wet-bulb  only 

by  conduction  and  radiation. 
b.  That  the  moisture  evaporates  only  by  a  process  of  diffusion. 

VIL— Location  of  stations  and  instruments. 

1.  Importance  of  an  accurate  determination  of  the  elevation  of  meteorological  in- 
strument*. 
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2.  The  points  on  the  instruments  from  which  measurements  should  be  mode. 

3.  Elevation  of  the  barometer  cistern : 

a.  The  universal  fixed  "  base/'  mean  low  tide,  mean  high  tide,  or  mean  tide. 

&.  The  "plane  of  reference,"  such  as  railroad  track  at  depot,  level  of  one  of  the 
great  lakes,  or  some  well-known  and  permanent  point  accepted  by  civil  en- 
gineers. 

o.  A  "  fixed  point/'  near  the  base  of  the  building  in  whieh  the  office  is  located. 

4.  Elevations  above  ground  of  the  thermometers,  rain-gauge,  anemometer,  anemo- 
scope or  wind-vane. 

5.  Leveling  by : 

a.  Tape-line. 

ft.  Spirit-level. 

e.  Barometer. 

d.  Boiling-point  of  water. 

«.  Trigonometrical  methods. 

6.  Latitude. 

7.  Longitude. 

8.  Time. 

VIII.—  ACTINOMBTRBS. 

1.  Pouillet. 

2.  Hersohel. 

3.  Violle. 

4.  Crova. 

5.  Langley. 

IX.-*Magnbtic  apparatus. 

1.  General  idea  of  terrestial  magnetism  as  presented  by  Gauss. 

2.  Formulas  for  the  action  of  the  earth  or  other  body  upon  magnetic  needle. 

3.  General  description  of  the  declinometer  or  unifilar  magnetometer;  methods  of 
making  and  reducing  observations  of  declination  and  horizontal  force. 

4.  General  description  of  the  vertical  circle,  methods  of  making  and  reducing  ob- 
servations of  the  inclination  of  the  needle. 

X.— Electricity. 

1.  Atmospheric 

2.  Ground  currents. 

XI.— Sun  spots. 

1.  The  nature  of  sun  spots;  theories  of  Herschel,  Seochi,  Young,  and  others. 

2.  Connection  between  sun  spots  and  disturbances  of  the  earth's  magnetism. 

3.  Periodicity  and  apparent  connection  with  the  meteorology  of  the  earth. 

XII.— Auroras. 

1.  Description  of  the  different  appearances. 

2.  Connection  with  electricity  and  magnetism. 

3.  Height  of  the  aurora. 

4.  Different  explanations  of  the  phenomenon  offered  by  scientists. 

XIII.— Periodicity  in  mrtborologcal  phenomena. 
XIV.— Graphic  methods  of  representing  meteorological  data. 

616.  Notes  of  each  lecture  will  be  made  by  the  men  under  instruction,  and  the  class 
will  recite  on  the  subjects  treated  of.  The  men  will  be  marked  on  the  notes  and  reci- 
tations of  each  lecture,  and  these  marks  will  form  an  important  consideration  in  de- 
termining the  relative  standing  of  the  men  at  the  time  of  graduation. 

617.  The  lectures  will  be  so  prepared  as  to  give  the  men  under  instruction  useful 
and  practical  information  as  Signal  Service  observers. 

618.  The  examination  of  the  class  under  instruction  will  take  place  so  as  to  be  com- 
pleted by  the  end  of  the  sixth  month  of  the  course.    (Ins.  106, 1882.) 

COUBSE  OF  INSTRUCTION  FOR  OFFICERS. 
619*  The  following  comprises  the  course  of  instruction  for  officers : 
*     theoretical  course. 
Fint   Cavalry  Tactic*. 

1st  lesson,  from  "  sabre  exercise,*  page  31,  to  "  inspection  of  arms,"  page  65. 

2d       "      from  ''  inspection  of  arms/'  page  65,  to  "  to  face  the  line/'  &c,  page  93. 
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3d  lesson,  from  "to  face  the  line/'  &c,  page  93,  to  "school  of  the  battalion  dis- 
mounted," page  114. 
4th     "      from  page  114,  "  school  of  the  battalion  dismounted,"  to  "  school  of  the 

soldier  mounted,1'  page  133. 
5th     "      from  "  school  of  the  soldier  mounted,"  page  133,  to  "  manual  of  the  sabre, 
mounted,"  page  165. 
from  "  manual  of  the  sabre,  mounted,"  page  165,  to  par.  623,  page  193. 
from  par.  523,  page  193,  to  "  charge,"  page  233. 
from  t(  charge,"  page  233,  to  "school  of  the  battalion."  page  270. 
from  "  ceremonies,'7 page  410,  to  "funeral  honors,"  page  451. 
from  "  funeral  honors,"  page  451,  to  bottom  of  page  484. 
review  1st,  2d,  and  3d  lessons, 
review  4th,  5th,  and  6th  lessons, 
review  7th,  8th,  9th,  and  10th  lessons. 

Customs  of  Service.— -KoaUm. 

1st  lesson,  to  "  military  justice,"  page  78. 

2d  "  from  page  78  to  "  retiring  board,"  page  126. 

3d  "  from  page  126  to  "  regimental  staff,"  page  169. 

4th  "  from  page  169  to  "  captain,"  page  223. 

5th  "  from  page  223  to  "  officer  of  the  day,"  page  260. 

6th  "  from  page  260  to  "  commanding  officer,"  page  317. 

7th  "  from  page  317  to  end  of  book,  page  380. 

Stoond.  Manual  of  Signal*.— Muer. 

1st  lesson,  to  top  of  page  65. 

2d      "      from  top  of  page  65  to  top  of  page  95. 

3d      u      from  top  of  page  95  to  top  of  page  180. 

4th     "      from  top  of  page  180  to  page  222,  "  care  of  signal  apparatus."  . 
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5th  "  from  page  222  to  bottom  of  page  241. 

6th  "  from  top  of  page  242  to  page  276,  "  selecting,"  &c. 

7th  "  from  page  276  to  page  305,  "  complicating  signals." 

8th  "  from  page  305  to  page  344,  "route  ciphers."   . 

9th  "  from  page  344  to  page  381,  "  field  telegraph  train." 

10th  "  from  page  381  to  page  402,  "  permanent  lines." 

11th  u  review  to  top  of  page  95. 

12th  •'  review  from  page  95  to  page  222,  "  care  of  signal  apparatus." 

13th  "  review  from  page  222  to  page  276,  "  selecting."  <fcc. 

14th  "  review  from  page  276  to  page  344,  "  route  ciphers." 

15th  "  review  from  page  344  to  page  402,  "  permanent  lines." 

16th  "  general  service  of  Signal  Corps,  page  490  to  end  of  book  j  balance*  of  book 
to  be  taken  after  Frescott  (sixth). 

Third.  Cipher  Manual. 

1st  lesson,  to  middle  of  page  53. 
2d      "      to  end  of  book 

Fourth.  International  Code  of  Signals,  and  Danger,  Distress,  and  Storm-Signal  Code, 

1st  lesson,  to  "  boat  signals,"  part  III. 

2d      "      part  III,  "  boat  and  coast  signals,"  to  par.  12,  page  12,  and  "  Signal  Ser- 
vice Official  Distress  and  Danger  Signals." 

Fifth,  Military  Surveying.— MendelL 

1st  lesson,  to  bottom  of  page  27. 

24  "  to  bottom  of  page  44. 

3d  "  to  "  sextant."  page  60. 

4th  "  to  bottom  of  page  77. 

5th  "  to  "Mason's level,"  page  96. 

6th  "  to  "  locate  or  plot,"  page  116. 

7th  »  *to  end  of  chap.  VI,  page  131. 

8th  "  chaps.  VII  and  VIII,  to  page  152. 

9th  "  chap.  IX  to  middle  of  page  171. 

10th  "  to  end  of  book. 

Hth  "  review  1st  and  2d  lessons. 

12th  "  review  3d  and  4th  lessons. 

13th  "  review  5th  and  6th  lessons. 
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14th  lesson,  review  7th  and  8th  lessons. 
15th      "      review  9th  and  10th  lessons. 

Sixth.  Electricity  and  the  Electric  Telegraph.— PrescotU  \ 

1st  lesson,  chaps.  I,  II,  and  III  to  bottom  of  page  24. 

2d       "       chaps.  IV,  V,  and  VI  to  bottom  of  page  46. 

3d       "       chap.  VII  to  bottom  of  page  63. 

4th     "       chaps.  VIII  and  IX  to  bottom  of  page  85. 

5th     "       chaps.  X  and  XI  to  bottom  of  page  102. 

6th     "       chaps.  XII  and  XIII  to  bottom  of  page  129. 

7th     *'      chaps.  XIV  and  XV  to  '*  reflecting  or  mirror  galvanometers,"  page  148, 

8th     "       from  page  148  to  bottom  of  page  166. 

9th     "       chap.  XVI  to  bottom  of  page  184. 
10th      "       chap.  XVII  to  bottom  of  page  201. 
11th     "       chap.  XVIII  to  bottom  of  page  224. 
12th     "       from  bottom  of  page  224  to  M  measurements  by  Wheatstone  Bridge,0 

page  241. 
13th     "       from  page  241  to  bottom  of  page  261. 
14th     "       chap.  XXI  to  bottom  of  page  280. 
15th     "       chaps.  XXII  and  XXIII  to  "construction  of  land  lines  in  England,"  page 

3U7. 
16th     "       from  page  307  to  bottom  of  page  336. 
17th      "       chap.  XXV  to  bottom  of  page  354. 

18th     "       chap.  XXVI  to  "  specific  resistance  of  insulators,"  page  373. 
19th     "       from  page  373  to  "  duration  of  variable  state,"  page  393. 
20th      "       from  page  393  to  bottom  of  page  413. 

21st      "       chaps.  XXIX  and  XXX  to  "  arrangement  for  terminal  stations,"  page  455. 
22d       "       from  page  455  to  bottom  of  page  477. 

23d       "       chap.  XXXI  to  "  the  direct  working  polarized  ink- writer,"  page  513. 
24th      "     *  remainder  of  chaps.  XXXI  and  XXXII  (omitting  chap.  XXXII  as  far  as 
"  apparatus  for  working  submarine  cable,"  page  552)  to  bottom  of 
page  561. 
25th     "       chap.  XXXIII  to  "  Stearns'  differential  duplex,"  page  795. 
26th     "       from  page  795  to  bottom  of  page  824. 

27th     "       chaps.  XXXIX  and  XL  to  "  W.  U.  standard  qnadrnplex,"  page  851. 
28th      "       from  page  851  to  bottom  of  page  882. 

29th     "       chaps.  XLII  and  XLIII  to  "differential  galvanometers,"  page  909. 
30th     "       from  page  909  to  page  923. 
31st      "       chap.  XLIV  to  "  remarks  on  bridge,"  page  937. 
32d       "       from  page  937  to  end  of  book,  page  963. 
Review,  16  lessons,  each  equal  to  two  advance  lessons. 
Total  lessons,  48. 

Seventh.  Manual  of  Signals. 

1st  lesson,  from  "  permanent  lines,"  page  402,  to  "  telephones,"  page  469. 
2d      "       "telephones,"  page  469  to  page  490. 

PRACTICAL  COURSE. 

620.  Wand practice— General  Service  code. — Daily,  not  less  than  two  hours,  and  to  be 
continued  until  the  rate  of  ten  words  per  minute,  receiving,  is  attained.  Practice  to 
begin  after  1st  lesson  in  Manual  of  Signals. 

021.  Telegraph  practice— Morse  code. — Daily,  not  less  than  two  hours,  until  able  to 
receive  at  the  rate  of  fifteen  words  per  minute.  When  from  any  cause  there  is  no  field 
work,  drawing,  or  recitation,  these  hours  to  be  doubled. 

622.  Practical  instruction  to  be  given  in  setting  up  the  Marean  repeater,  telephones, 
Morse  instruments  and  batteries,  splicing  and  connecting  cables  and  land  lines,  and 
use  of  galvanometer  and  resistance  coils. 

623.  Military  signaling. 

1st  day,  G.  8.  code,  4-foot  flags,  Fort  Myer  and  Naval  Observatory. 

2d  day,  G.  S.  code,  4-foot  flags,  Fort  Myer  and  Washington  Monument. 

3d  day,  G.  8.  code  2-foot  flags,  Fort  Myer  and  Washington  Monument.    Torch 

practice  at  night. 
4th  day,  G.  S.  code,  4-foot  flags,  Fort  Myer  and  Soldiers'  Home. 
5th  day,  G.  S.  code,  2-foot  flags,  Fort  Myer  aud  Soldiers'  Home.    Torch  practice  at 

night. 
6th  day,  G.  S.  code,  4-foot  flags,  Fort  Myer  and  Soldiers'  Home.    Cipher  disk,  1st 


case. 
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7th  day,  6.  8.  code,  4-foot  flags,  Fort  Myer  and  Soldiers'  Home.    Cipher  disk,  2d  case. 

Torch,  cipher  disk,  1st  and  2d  cases. 
8th  day,  G.  S.  code,  4-foot  flags,  Fort  Myer  and  Soldiers1  Home.    Cipher  disk,  3d 

case. 
9th  day,  G.  S.  code,  4-foot  flags,  Fort  Myer  and  Soldiers'  Home.    Cipher  disk,  4th 
case.    Torch,  cipher  disk,  3d  and  4th  cases. 

10th  day,  G.  8.  code,  2-foot  flags,  Fort  Myer  and  Soldiers'  Home.    Countersign  word. 

11th  day,  G.  S.  code,  4-fbotflags,  Fort  Myer  and  Soldiers'  Home.    Route  cipher.    Torch, 
route  cipher. 

12th  day,  G.  8.  code,  4-foot  flags,  Fort  Myer  and  Soldiers'  Home.    Opening  station  and 
communication  without  a  preconcerted  code. 

13th  day,  4-foot  flags,  Fort  Myer  and  Soldiers'  Home.    Opening  communication  with- 
out preconcerted  code. 

14th  day,  G.  S.  nomographic  code.    Fort  Myer  and  Naval  Observatory. 

15th  day,  hunting  station  from  Fort  Myer. 

16th  day,  G.  8.  code.    Repeating  stations,  short  ranges. 

17th  day,  International  code,  flag. 

18th  day,  G.  8.  code,  4-foot  flags,  Soldiers'  Home  and  Munson's.    Torch  practice. 

19th  day,  International  code,  flag. 

20th  day,  International  code,  distant  signals. 

21st  day,  G.  8.  code,  15-mile  range,  4-foot  flags.    Torch  at  night. 

22d  dav,  heliograph,  G.  S.  code,  Fort  Myer  and  Soldiers'  Home. 

23d  day,  heliograph,  G.  S.  code,  Fort-  Myer  and  Soldiers'  Home. 

24th  day,  heliograph,  G.  8.  code,  Fort  Myer  and  Soldiers'  Home. 

25th  day,  heliograph,  Morse  code,  Fort  Myer  and  Soldiers'  Home. 

26th  day,  heliograph,  G.  S.  code,  Fort  Myer  and  Munson's. 

27th  day,  heliograph,  G.  8.  code,  Fort  Myer  aud  Muusoti's. 

28th  day,  heliograph,  Morse  code,  Fort  Myer  aud  Munson's. 

89th  day,  heliograph,  Morse  code,  Fort  Myer  aud  Munson's. 

30th  day,  "puffii  and  flashes"  (chronosemic),  bombs  and  rockets  at  night. 

31st  day,  heliograph,  Fort  Myer  and  Sugar  Loaf  Mountaiu. 

32d  day,  same. 

624.  A  day's  practice  will  consist  of  at  least  five  hours',  and  a  night's  practice  of  at 
least  three  hours',  work,  and,  to  be  satisfactory,  the  following  number  of  messages  must 
be  sent  and  an  equal  number  received,  each  message  to  contain  not  less  than  ten  words, 
excluding  address  and  signature,  viz : 

Short  ranges :  flag,  20  messages ;  torch,  8  messages. 
Intermediate  (9-mile)  range :  flag,  15  messages ;  torch,  6  messages. 
Long  ranges  (15  miles) :  flag,  10  messages ;  torch,  4  messages. 
Long  ranges  (water) :  flag,  10  messages ;  torch,  4  messages. 
International  signals :  60  hoists  made ;  60  hoists  read. 
Heliograph :  30  messages. 

When  using  cipher,  and  in  repeating  stations  and  working  over  the  longest  range 
with. heliograph,  one-half  the  above  numbers  will  be  required. 

625.  Military  surveying.— Fifteen  days'  field  work,  with  sextant,  plane  table,  compass 
and  level ;  work  to  begin  as  soon  after  September  1st  as  practicable. 

626.  Mapping. — Field-notes  to  be  entered  on  map  on  days  when  out-door  work  is  not 
practicable. 

627.  Field  sketching. — Ten  lessons,  to  be  distributed  through  the  course,  each  lesson 
embracing  a  complete  field  sketch  of  the  country  indicated  by  the  instructor,  to  be 
taken  on  the  field.  The  character  and  kind  of  work  required  is  comprehensively  indi- 
cated on  pages  167  to  184,  Mendell's  Military  Surveying,  which  will  be  the  text- 
book used,  and  from  which  the  instructor  will  carefully  elaborate  the  work  he  re- 
quires. Finished  drawings  are  not  desired,  but  field  sketches  produced  with  such 
material  as  can  be  easily  carried.  The  officer  in  charge  will  give  especial  attentiou 
to  the  carrying  out  of  this  instruction,  and  tho  sketches  will  be  exhibited  at  the  con- 
clusion of  the  course.  In  making  these  sketches  tho  '  •  Topographical  Field  Note-book  " 
of  the  Engineer  Corps  of  the  Army  will  be  used. 

628.  The  lectures,  aud  the  recitations  upon  the  subjects  treated  of  in  them,  will  be 
so  arranged  as  not  to  inteifere  with  the  current  recitations,  which  will  not  be  omit- 
ted.   (Ins.  133,  1881.) 

BUILDINGS,  QUARTERS,   AND  GROUNDS. 

689.  All  buildings  of  whatever  nature  or  kind  constructed  at  Fort  Myer,  Virginia, 
will  be  placed  either  on  the  extension  of  the  main  line  of  officers'  quarters  or  upon 
parallels  or  perpendiculars  to  that  line.  No  wooden  part  of  any  building  will  be 
placed  nearer  than  eight  (8)  inches  to  the  earth  at  any  point.    (Ins.  49,  1882.) 

630.  The  necessary  quarters  shall  be  set  apart  for  the  permanent  use  of  the  officer 
in  charge  and  instructors.    (Letter,  April  15,  leril.) 
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631.  Walking  on  any  part  of  the  prepared  grounds  is  prohibited ;  the  walks  and 
roods  only  willbe  used.  In  snmmer  the  lawns  aud  parades  will  be  mown  once  each 
week.    (Letter,  Deo.  1,  1883.) 

632.  The  use  of  the  ground  at  the  Soldiers'  Home,  in  this  city,  has  been  obtained 
for  the  purpose  of  instructing  the  class  at  Fort  Myer  in  military  signaling  ;  enlisted 
men  will  be  cautioned  against  pulling  flowers,  damaging  property,  or  littering  the 
grounds.    (Letter,  8ept  28,  1883.) 

ROOM  REGULATIONS. 

633.  At  "  school  call1'  all  men  under  instruction  will  at  once  repair  to  their  rooms 
or  other  places  especially  designated,  and  the  hours  prescribed  for  study  will  be  ex- 
clusively dwvoted  to  this  pnrpose.    (See  par.  612 — Ins.  72,  1882.) 

634.  Within  20  minutes  after  reveille,  rooms  will  be  put  in  complete  order.  (Ins. 
72,  1882.) 

635.  Each  man  will,  immediately  after  reveille,  put  such  articles  In  the  clothes-bag 
as  it  is  intended  to  contain,  arrange  his  bedding  and  all  his  other  effects  in  the  pre- 
scribed order.  He  will  also  attend  to  the  good  order  and  arrangement  of  his  own 
arms,  accoutrements,  clothing,  and  other  effects.    (Ins.  72, 1882.) 

DUTIES  OF  BOOM  ORDERLY. 

636.  An  orderly  will  be  detailed  for  each  room  occupied  by  men  under  instruction, 
and  will  perform  the  duties  for  one  week,  unless  otherwise  directed.    (Ins.  72,  1882.) 

637.  The  orderly  will  see  that  the  names  of  all  the  occupants  of  the  room  are  on 
the  orderly  board,  his  own  name  being  first.  He  will  be  responsible  for  the  cleanli- 
ness of  the  wash-stand,  shelves,  and  other  fixtures,  for  the  general  police  of  the  room, 
and  for  the  strict  observance  of  regulations  aud  orders  therein.  He  will  be  strictly 
responsible  for  the  preservation  of  all  public  property  attached  to  the  room.  Every 
morning,  immediately  after  reveille  roll-call,  he  will  thoroughly  sweep  every  part  of 
the  room,  brush  the  dust  from  the  furniture,  sweep  the  dirt  into  a  pile,  and  deposit  it 
in  the  place  provided  for  that  purpose,  to  be  removed  by  the  janitor  before  guard- 
mounting.  He  will  see  that  a  light  is  in  his  room  immediately  after  evening  school- 
call.  Atter  tattoo,  and  at  or  before  taps,  he  will  cause  all  lights  in  the  room,  not  au- 
thorized, to  be  extinguished.  He  will  answer  promptly  and  fully  every  official  question 
put  to  him  by  proper  authority  concerning  his  duty  as  orderly.  Whenever  an  orderly 
is  absent  from  his  room,  or  is  prevented  by  sickness  from  attending  to  his  dnty,  the 
occupant  longest  off  dnty,  who  is  present  for  duty,  will  perform  the  duties  of  orderly, 
and  be  accountable  for  their  faithful  discharge,  in  the  same  manner  as  if  regularly 
detailed.    (Ins.  72,  1882.) 

638.  Room  orderlies  will  change  after  Sunday  morning  inspection.    (Ins.  7,  1882.) 

639.  During  call  to  quarters,  between  twenty  minutes  after  reveille  and  tattoo,  the 
following  arrangement  of  furniture,  &c,  will  be  required : 

Forage-caps,  belts,  sabers,  spurs,  hung  on  pegs ;  white  helmets  on  clothes-press, 
over  muzzle  of  carbine. 

Carbines  in  gun-rack. 

Arms  will  not  be  taken  to  pieces  unless  by  permission  of  a  commissioned  officer, 
nor  under  any  circumstances  will  attempts  be  permitted  to  beautify  or  change  the 
finish  of  the  exterior  by  altering  the  metallic  or  wooden  parts.  The  surface  of  the 
bore  will  be  protected  from  rust  by  occasional  use  of  an  oiled  rag. 

Bedsteads :  against  side  wall  of  room,  the  head  against  end  wall  of  room. 

Bedding :  mattress  to  be  folded  once.  Blankets  and  sheets  to  be  neatly  and  sepa- 
rately folded,  so  that  the  fold  shall  be  of  the  width  of  the  pillow,  and  piled  at  the  head 
of  the  bedstead  in  the  following  order,  viz :  mattress,  sheets,  pillows,  and  blankets, 
the  front  edge  of  the  sheets,  pillows,  &c,  to  be  vertical. 

The  overcoat  will  be  neatly  folded  and  placed  on  top  of  the  pile  of  bedding.  On 
Sunday  afternoon  the  beds  may  be  made  down  and  used. 

Books :  the  books  issued  by  the  instruction  department  and  other  authorized  books 
will  be,  placed  in  book-rack. 

Clothes-press :  brushes  (tooth  and  hair),  combs,  shaving  implements  and  materials, 
snch  small  boxes  as  may  be  allowed,  vials,  &c,  to  be  arranged  on  upper  shelf.  Col- 
lars, gloves,  handkerchiefs,  socks,  shirts,  drawers,  &c,  to  be  neatly  arranged  on  the 
other  shelves,  the  heaviest  articles  on  the  lower  shelves. 

Arrangement:  all  articles  of  the  same  kind  are  to  be  carefully  and  neatly  placed 
in  one  pile ;  the  folded  edges  to  be  to  the  front  and  even  with  the  front  edge  of  the 
shelf.  Nothing  will  be  allowed  between  these  piles  of  clothing  and  the  back  of  the 
press,  unless  the  want  of  room  renders  it  necessary. 

Soiled  clothes  to  be  kept  in  clothes-bag ;  shoes  and  overshoes  to  be  kept  cleaned, 
dusted,  and  arranged  in  a  lino  at  the  side  and  near  the  foot  of  the  bedstead. 

Locker  at  foot  of  bedstead. 
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The  dress-coat,  helmet,  blouse,  and  pants  to  be  kept  in  locker. 

Broom,  dust-pan,  brash,  and  duster  to  be  kept  in  corner  behind  the  door. 

Tables  in  the  middle  of  the  room. 

Chairs,  when  not  in  nee,  to  be  against  the  owners'  tables. 

Looking-glass,  agaiust  the  wall  near  wash-stand. 

Wash-stand  to  be  kept  neat  and  clean. 

Towels  neatly  folded  and  hung  on  racks. 

Curtains:  curtains  of  clothes-press  to  be  kept  drawn,  except  when  policing  room. 
Front  window  curtain  will  be  kept  up  during  call  to  quarters,  from  reveille  to  tattoo. 

Floor  to  be  kept  clean  and  free  from  grease  spots  and  stains. 

Walls  and  wood- work  to  be  kept  free  from  cobwebs,  and  not  injured  by  nails  or 
otherwise. 

Names,  uniformly  printed,  will  be  posted  oyer  pegs,  clothes-press,  and  on  orderly 
boards.  Baskets,  pictures,  clocks,  statues,  trunks,  boxes,  and  uniform  clothing  are 
not  allowed  in  quarters. 

The  use  of  shoe  brushes  and  blacking  in  quarters  is  prohibited. 

Musical  instruments,  or  the  implements  used  in  chets,  backgammon,  or  any  other 
game,  will  not  be  introduced  into  barracks.    (Ins.  72,  1882.) 

640.  Articles  of  food  will  not  be  taken  into  quartets,  and  no  man  shall  bring,  or 
cause  to  be  brought,  within  the  limits  of  the  post,  any  spirituous  or  intoxicating 
liquor,  or  have  the  same  in  his  room  or  otherwise  in  Lis  possession.    (Ius.  72, 1882.) 

641.  The  arms  or  other  public  property  shall  not  be  taken  from  quarters  except  for 
duty,  and  no  man  shall  lend  or  exchange  his  arms  or  accoutrements,  or  use  those  of 
say  other  man,  without  permission  of  the  officer  of  the  day.    (Ins.  72, 1882.) 

642.  Men  are  prohibited  from  having  in  their  possession  any  description  of  fire-arms 
or  other  weapons  not  issued  to  them  by  proper  authority.    (Ins.  72,  1682.) 

643.  No  man  shall  post  any  placard  or  notice  upon  any  of  the  public  buildings,  or 
affix  to  the  walls  of  his  room  any  map,  picture,  or  piece  of  writing,  without  the  per- 
mission of  the  officer  in  charge.    (Ins.  72,  1882.) 

644.  No  man  shall  introduce  a  citizen  into  barracks  during  study  hours,  upon  any 
pretence  whatever ;  nor  at  any  time,  except  by  permission  of  the  officer  in  charge. 
(Ine.72,18fc«.)  F  ^ 

645.  Civilian  clothing  will  be  packed  in  trunks,  which  will  be  stored  in  a  safe  and 
writable  place,  and  no  trunks  or  civilian  clothing  will  be  permitted  in  quarters,  nor 
shall  enlisted  men  be  permitted  to  wear  the  same,  or  to  keep  the  same  in  their  pos- 
session, unless  they  are  on  furlough  for  not  less  than  twenty-tour  hours.  This  applies 
equally  to  all  enlisted  men  at  Fort  Myer.     (Ins.  1,  1882.) 

646.  Hair:  Every  man  will  have  his  hair  neatly  cut  (cropped)  at  least  once  in 
each  month,  and  between  the  1st  and  10th  days.  A  book  showing  the  name  of  each 
man  and  the  date  of  hair-cutting  will  bo  kept  in  the  barber-shop.  Men  under  in- 
struction will  always  appear  for  duty,  including  lectures  and  recitations,  with  hair 
neatly  brushed,  shoes  blacked,  and  dress  in  a  neat  condition.    (Ins.  72,  18t&.) 

617.  Tobacco :  The  nso  of  tobacco  is  prohibited  during  study  hours,  and  in  quarters 
it  all  times.  Men  may  smoke  on  piazza  of  barracks  during  release  from  quarters. 
(Ins.  W,  18») 

648.  Animals :  No  pet  or  other  animal  will  be  kept.    (Ins.  72, 1882.) 

649.  Bathe :  All  men  will  bathe  at  least  once  a  week,  and  a  book  will  be  kept  by 
the  1st  Sergeant,  iu  which  will  be  entered  names  and  dates  showing  when  each  man 
bathes.    (In*.  72, 1882.) 

UNIFORM. 

600.  The  following  articles  of  uniform  are  prescribed  for  men  under  instruction : 

Cuffs:  Of  white  linen;  ordinary  pattcru. 

Collar:  Of  white  linen;  u  plain  standing  collar  one  and  one-half  inches  wide,  ac- 
cording to  pattern  deposited  in  the  Office  of  the  Chief  Signal  Officer. 

Cravat:  A  plain  black  stockband  with  buckle,  according  to  pattern  deposited  in 
the  Office  of  the  Chief  Signal  Offioer. 

This  is  intended  to  give  men  in  the  school  a  neat  appearance,  and  not  in  the  sense 
of  any  change  of  the  prescribed  uniform.    (Ins.  72, 1882.) 

651.  The  adoption  of  white  helmets  renders  straw  hats,  formerly  authorized  on  the 
frontier,  now  unnecessary,  and  their  use  is  prohibited.    (Letter,  July  26,  1883.) 

INSPECTION. 

652.  At  8unday  morning  inspections  at  Fort  Myer  the  Regulations  of  the  Army, 
Article  LXX,  paragraphs  1320-1345,  will  be  strictly  followed,  including  the  exercis- 
ing of  the  troops  and  the  march  in  review,  in  two  ranks,  at  which  all  enlisted  men, 
*icept  the  guard  and  sick,  will  be  present.  After  this,  all  stables,  animals,  quarters, 
gnanl-house,  bakery,  and  hospital  will  be  carefully  inspected  by  the  officer  in  charge, 
and  steps  taken  to  correct  all  defects  and  irregularities.    (Ins.  74,  1882.) 
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653.  Eaoli  Saturday  afternoon  teamsters  will  be  required  to  olean  their  wagons,  take 
apart  and  olean  their  harness,  and  then  pat  their  teams  in  complete  order  for  inspec- 
tion on  Sunday.    (Ins.  74, 1882.) 

654.  With  a  view  to  insure  the  utmost  possible  security  against  fire,  the  officer  in 
charge,  the  post  quartermaster,  and  the  medical  officer,  will,  on  the  15th  day  of  each 
month,  carefully  inspect  all  the  buildings  of  the  post,  giving  special  attention  to  the 
tires,  flues,  and  other  places  where  it  is  possible  for  fire  to  originate  or  communic  ite. 
The  officer  in  charge  will  make  a  full  report,  in  writing,  of  each  inspection.  (Letter, 
June  28, 1883.) 

POLICE. 

655.  The  police  of  quarters  of  the  enlisted  men  will  be  inspected  by  the  officer  of  the 
day,  each  day,  between  20  minutcM  after  reveille  and  8  a.  m.,  and  once  afterwards  dur- 
ing study  hours,  whon  the  utmost  exactness  of  arrangement  and  cleanliness  of  rooms, 
fnrniture,  bedding,  clothing,  &c,  will  be  required,  and  violations  in  this  respect 
reported  and  corrected.    (Ins.  100,  1882.) 

656.  Every  Saturday,  immediately  after  lp.m.,  there  will  be  general  police  of  the 
entire  post  under  the  eye  of  the  officer  of  the  day,  at  which  duty  all  men  present  at 
the  post  will  attend,  except  the  guard  and  sick ;  the  work  will  be  continued  until  the 
entire  post  is  thoroughly  policed.    (Ins.  106,  1882.) 

657.  Two  men  of  the  permauent  party  will  be  detailed  to  report  to  the  police  ser- 
geant for  continuous  police  duty.  These  two  men  will  actually  sweep,  each  day,  the 
roads,  gutters,  and  walks  of  the  whole  post,  excepting  one  day  each  week,  when  they 
will  go  over  the  road  from  the  cemetery  to  the  aqueduct  bridge.    (Letter,  Nov.  6, 1883. ) 

ADMINISTRATION  AND  SUPPLY. 

658.  For  purposes  of  administration  and  supply  the  enlisted  men  of  the  Signal  Corps, 
U.  8.  Army,  will  be  divided  equally  into  a  battalion  of  four  companies.  (S.  S.  O.  31, 
1881.) 

659.  The  officer  in  charge  at  Fort  Myer,  Virginia,  will  be,  ex  officio,  the  battalion 
commander.    (S.  S.  O.  31,  lftU.) 

660.  The  post  quartermaster  at  Fort  Myer,  Virginia,  is  designated  tho  battalion 
quartermaster.    (S.  S.  O.  31,  1881.) 

661.  All  requisitions  for  clothing  and  equipments  will  be  sent  to  the  battalion  quar- 
termaster on  Form  49.  To  save  expense,  these  requisitions  will  be  sent  in  semi-annu- 
ally, in  time  to  reach  Fort  Myer  before  the  loth  day  of  March  and  the  15th  day  of 
September  of  each  year,  so  that  the  articles  may  bo  snipped  with  the  regular  supplies 
to  stations.  Requisitions  at  irregular  periods  must  be  accompanied  by  explanations 
of  necessity  to  justify  the  irregularity.     (S.  8.  O.  31,  1881.) 

662.  The  men  on  duty  at  the  office  of  the  Chief  Signal  Officer  will  make  their  requi- 
sitions for  clothing  on  the  first  days  of  January,  April,  July,  and  October.  (S.  S.  0. 
90,  1881.) 

663.  All  accounts  of  the  enlisted  men  of  the  Signal  Corps  will  be  kept  under  the 
direction  of  the  officer  in  charge  at  Fort  Myer.    (S.  S.  O.  31, 1881.) 

664.  All  discharges,  fiual  statements,  and  other  papers  relating  to  soldiers'  accounts, 
except  enlistments  and  the  warrants  of  non-commissioned  officers,  will  be  prepared  at 
Fort  Myer.    (S.  8.  O.  31,  1881.) 

665.  Whenever  application  for  discharge  is  made  upou  grounds  of  physical  disa- 
bility, the  forms  prescribed  by  General  Regulations,  1803,  will  be  used  so  far  as  they 
are  practicable.    (S.  S.  O.  31,  1881.) 

RECRUITING  AND  DISCHARGE. 

666.  All  recruiting  for  the  Signal  Corps  will  be  done  at  the  Office  of  the  Chief  Sig- 
nal Officer,  and  tbe  following  rules  will  be  observed  in  discharging  men  : 

1.  The  officer  in  charge  at  Fort  Myer,  Virginia,  will  sign  all  titial  statements  of  men 
discharged  at  thin  office,  and  will  also  prepare  all  discharge  papers,  in  such  cases,  for 
the  signature  of  the  Chief  Signal  Officer,  the  character  to  bo  left  blauk,  excepting  in 
the  cases  of  men  serving  at  Fort  Myer.  In  canes  of  expiration  of  term  of  service  these 
papers  will  be  sent  to  the  Office  of  the  Chief  Signal  Officer  without  notification,  and 
in  time  to  be  received  here  on  the  day  of  tho  expiration  of  enlistment.  No  descriptive 
list  will  be  forwarded  to  this  office  in  such  cases,  but  a  copy  of  all  final  statements  will 
be  furnished  for  file  here. 

2.  Discharge  papers  and  final  statements  for  men  on  station  will  be  made  up,  on 
notification  from  this  office,  to  prospective  date  of  discharge,  and  will  not  be  signed. 
They  will  be  accompanied  by  descriptive  lists  signed  by  the  officer  in  charge  at  Fort 
Myer,  Virginia.    (Letter..  February  6, 1883.) 
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MUSTEK  AND  PAT  ROLLS. 

667.  The  enlisted  force  of  the  Signal  Corps  will  be  divided  into  three  detachments, 
for  the  purpose  of  payment  only,  and  each  detachment  will  be  paid  upon  its  own 
rolls,  as  follows: 

1.  The  enlisted  men  on  dnty  at  Fort  Myer,  Virginia,  will  constitute  Detachment 
One;  those  on  duty  at  this  office,  Detachment  Two;  and  those  whose  stations  are 
elsewhere  than  at  this  office  or  Fort  Myer,  Detachment  Three.  Detachment  One  will 
be  paid  bi-monthly,  aud  Detachments  Two  and  Three,  monthly.  The  pay-roll  of 
Detachment  One  will  be  prepared  and  signed,  in  triplicate,  by  the  officer  in  charge 
at  Fort  Myer.  Virginia,  two  copies  to  be  forwarded  to  the  paymaster  and  one  copy  to 
be  retained  at  Fort  Myer. 

2.  Bi-monthly  muster  rolls  of  the  companies  of  the  corps,  as  now  constituted,  will 
be  prepared  and  signed,  in  duplicate,  by  the  officer  in  charge  at  Fort  Myer,  Virginia, 
with  payment  last  made  previous  to  the  date  of  said  muster,  and  by  whom,  noted 
thereon,  with  all  other  data  as  to  station,  &c,  as  required  by  the  notes  on  the  mus- 
ter-rolls. One  copy  of  these  muster-rolls  will  be  forwarded  to  the  Adjutant-General 
of  the  Army,  through  this  office,  within  fifteen  (15)  days  after  muster. 

Recruits  will  be  so  assigned  as  to  keep  the  companies  of  equal  size  as  nearly  as  pos- 
sible.   (Letter,  February  5, 1883.) 

POST  GARDEN  AND  GREENHOUSE. 

668.  The  post  garden  is  provided  for  the  benefit  of  the  enlisted  men,  whose  needs 
will  be  supplied  from  it.  Should  there  be  more  than  is  necessary  for  this  purpose, 
officers  and  their  families  may  be  supplied.    (Letter,  March  22,  1892.) 

669.  The  benefits  of  the  greenhoube  will  be  enjoyed  by  all  at  the  post.  Such 
flowers  and  plants  as  would  otherwise  go  to  waste  may  be  used  for  private  purposes 
and  persons  may  own  plants  and  pots  that  may  be  kept  in  the  greenhouse,  which  will 
receive  snch  care  as  shall  not  interfere  with  the  necessary  space  of  the  house  and  the 
necessary  time  of  the  keeper.  Flowers  that  are  usually  cut  will  be  so  distributed 
that  all  belonging  to  the  corps  (so  far  as  may  be)  will  be  equally  benefited,  and 
especially  will  this  be  observed  with  the  sick  and  the  enlisted  men  on  holidays  and 
social  occasions ;  but  in  the  management  of  the  greenhouse,  its  chief  purpose  will 
always  govern,  that  is,  to  propagate  plants  to  suitably  and  tastefully  ornament  the 
grounds  of  the  post,  as  is  usual  in  such  public  grounds.    (Letter,  March  22,  1882.) 

MAIL. 

670.  The  mail  will  be  sent  to  the  post-office  and  the  central  office  in  sealed  pouches 
by  ambulance  or  market- wagon  at  their  regular  trips.    (Letters,  June  2  and  15, 1882. ) 

DOMESTIC  AX1MAL8. 

671.  Domestic  animals  that  are  useful,  and  snch  as  are  usually  kept  at  military  posts* 
may  be  owned  and  kept  at  Fort  Myer,  but  they  will  be  subsisted  entirely  from  pri- 
vate means.    (Letter,  March  22,  lfed2.) 

672.  Enlisted  men  who  own  cows  may  havo  the  use  of  pasturage  free,  bnt  not  of 
cut  hay,  all  of  which  must  be  used  for  animals  entitled  to  public  forage. 

673.  Officers  permanently  stationed  at  the  post  may  each  keep  one  cow  on  the  pub- 
lic grounds.  The  hospital  and  married  men  will  also  be  allowed  to  keep  one  cow 
each,  and  no  more,  and  the  milk  will  be  sold  to  enlisted  men,  if  needed,  and  the  post 
council  shall  regulate  the  price.    (Letter,  July  20,  1882.) 

674.  No  cattle,  except  milch  cows  as  prescribed,  will  be  kept  at  Fort  Myer.  (Letter  ' 
July  20,  1882.) 

675.  The  officer  in  charge  shall  establish  rules  which  will  effectually  guard  against 
cows  getting  into  the  garden  or  orchards.    (Letter,  Feb.  5, 1884.) 

PUBLIC  ANIMALS. 

676.  Public  animals  will  not  be  ridden,  except  by  special  direction  of  the  officer  in 
charge,  at  any  other  pace  than  a  walk  or  trot.  All  violations  of  this  paragraph  will 
be  severely  punished.    (Letter,  April  26. 1881.) 

677.  Public  animals  at  Fort  Myer  shall  be  used  as  follows : 

1.  For  messengers  when  especially  necessary. 

2.  For  officers  when  on  mounted  duty;  also  to  ride  when  the  horses  require  exer- 
cise, but  not  to  be  driven  in  harness. 

3.  One  horse  for  market- wagon  when  there  is  no  mule. 

4.  The  three  4-mule  teams  shall  be  used  for  ordinary  hauling,  and  shall  be  driven 
complete  except  when  necessity  requires  that  they  be  used  as  2-mnle  teams. 

5.  Public  animals  will  not  be  used  for  private  purposes.    (Letter  May  29,  1883.) 
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G78.  Special  care  will  be  given  to  tbe  neat  and  proper  appearance  of  all  teams  and 
riding  animals  leaving  the  post,  and  the  officer  in  charge  will  require  such  careful  in- 
spection of  teams  and  messenger  horses  as  will  insure  this.    (ins.  20,  1883.) 

679.  Officers  entitled  to  horses  may  keep  them  in  the  public  stables  and  pastures. 
No  other  horses  will  be  kept  by  them  at  tne  post. 

680.  The  officer  of  the  day  will  attend  "  Stable  Call,"  morning  and  evening.  He 
will  see  that  all  public  animals  are  properly  groomed,  and  that  each  animal  receives 
daily  nine  pounds  of  grain  and  fourteen  pounds  of  hay,  in  three  feeds  if  practicable, 
otherwise  in  two  feeds.  He  will  sign  a  certificate  with  the  guard-report  at  the  end 
of  his  tour  of  duty  that  this  work  has  been  done.    (Ins.  48,  1884.) 

681.  The  public  mules  (market  wagon  excepted)  will  not  be  driven  on  pavements 
faster  than  a  walk.    (Ins.  7,  18-4 ;  Letter  March  15,  1884.) 

662.  The  use  of  wagons  forming  any  part  of  a  signal  telegraph  train,  for  the  trans- 
portation of  commissary  and  quartermaster  stores,  or  for  any  purpose,  other  than 
the  necessary  drills,  the  construction  and  repair  of  telegraph  lines,  and  the  transpor- 
tation of  telegraphic  material,  is  prohibited.    (Q.  O.  0,  1869.) 

683.  The  calls  will  be  so  arranged  that  there  will  be  a  full  half  hour  at  "  Stable 
Call "  for  the  men  to  groom  the  public  animals  after  they  arrive  at  the  stable.  (Let- 
ter, Nov.  27,  1883.) 

684.  Men  under  instruction  will  be  taught  the  principles  and  first  practice  of 
grooming,  after  which  they  will  be  exempt,  lor  the  better  prosecution  of  their  duties. 
With  this  exception,  grooming  will  be  done  by  the  permanent  party.    (Ins.  106, 1862.) 

PERMANENT  PARTY. 

685.  The  permanent  party  under  the  direction  of  the  officer  in  charge  will  be  con- 
stituted as  follows,  and  will  perform  the  following  prescribed  duties,  and  such  other 
duties  as  he  may  direct : 

1  1st  Sergeant. 

1  Sergeant  or  Corporal,  who  shall  assist  the  1st  Sergeant  and  do  clerical  duty. 

1  Quartermaster  Sergeant,  in  charge  of  corrals  and  public  animals. 

1  Police  Sergeant,  in  charge  of  all  policing  of  the  post,  of  warning  all  laborers  re- 
quired from  Freedman's  Village  and  renters;  and  who  shall  prevent  trespassing  on 
publio  grounds,  and  grounds  adjoining  road  to  aqueduct  bridge. 

1  Quartermaster's  clerk,  who  shall  have  immediate  charge  of  Quartermaster's 
stores. 

1  Clerk,  who  shall  have  charge  of  the  rolls  of  Signal  Service  men. 

1  Engineer. 

1  Plumber  and  tinner,  who  shall  havo  charge  of  the  bath-house,  heaters  for  dormi- 
tories, water-closets,  and  lamps. 

1  Farmer,  who  will  be  a  corporal,  and  a  good,  practical,  farmer  and  gardener. 

1  Janitor. 

1  Blacksmith  (civilian). 

1  Tailor. 

1  Hospital  ate  ward. 

1  School-teacher. 

1  Baker. 

1  Saddler,  on  ordnance  extra  duty. 

1  Carpenter. 

1  Painter. 

2  Buglers. 

3  Cooks,  two  for  men's  mess  and  one  for  hospital. 
11  Teamsters  and  laborers. 

The  officer  in  charge  will,  without  delay,,  arrange  the  permanent  party  according 
to  the  foregoing,  recommending  for  discharge  all  those  now  in  service  not  thoroughly 
competent  to  form  the  most  efficient  party  practicable.    (Ins.  165, 1882.) 

686.  Tbe  engineer,  plumber,  blacksmith,  tailor,  saddler,  carpenter,  painter,  buglers, 
hospital  cook,  teamsters,  and  laborers,  will  be  liable  for  detail,  when  not  needed  in 
their  special  work,  for  any  labor  the  officer  in  charge  may  require ;  and  especially  in 
working  in  the  garden  or  on  the  farm  and  grounds.    (Ins.  1G5,  1882.) 

687.  So  married  men  will  in  future  be  enlisted  in  the  permanent  party,  nor  will 
any  of  those  now  married  be  re-enlisted,  or  any  single  man  be  permitted  to  marry 
without  the  written  authority  of  the  Chief  Signal  Officer.    (Ins.  165, 1882.) 

668.  Men  temporarily  employed  at  the  post  to  put  the  grounds  in  order  will  not  be 
put  at  work  on  farm  or  garden,  but  enlisted  men  of  the  permanent  party  will  do  the 
work  of  the  garden  and  farm.  When  the  need  for  labor  is  greatest,  the  plumber,  sad- 
dler, engineer,  tailor,  and  all  other  artisans,  teamsters,  and  laborers,  will  be  employed 
iu  the  garden,  or  at  other  duties,  as  they  may  be  needed.  This  will  apply  to  the  hos- 
pital cook,  buglers,  and  baker,  except  when  the  quartermaster  shall  say  that  they 
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are  required  at  their  trades  or  public  works,  for  at  least  one-half  day  at  a  time.    (Ins. 
20.  18o3.) 

689.  All  enlisted  men  will  live  at  the  post.    (Ins.  20,  1883.) 

TELEGRAPH  LINKS. 

690.  2d  Lieutenant  James  A.  Swift,  Signal  Corps,  U.  S.  Army,  shall  have  charge 
and  supervision  of  all  telegraph  lines  running  between  the  Signal  Office  and  Fort 
Myer,  and  shall  be  furnished  such  assistance  as  he  may  desire  for  their  repair.  (Let- 
ter, July  6,  1881.) 

691.  Whenever  a  faujt  occurs  in  the  telephone  line  between  the  Signal  Office  and 
Fort  Myer  it  will  be  repaired  by  a  detail  from  the  post.    (Letter,  Juno  29,  1881.) 

COURTS-MARTIAL  AND  BOARDS. 

692.  Courts-martial  and  boards  of  survey  shall  sit  at  hours  that  will  not  interfere 
with  recitations.     (Letter,  July  20, 1681.) 

693.  In  all  examination  of  enlisted  men  at  or  from  Fort  Myer,  Virginia,  the  board 
will  ait  in  uniform  and  the  men  will  appear  in  uniform.    (Ins.  76, 1884.) 
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REPORT  OF  OFFICER  IX  CHARGE  OF  FORT  MTER. 

Fort  Myer,  Va.,  August  15, 1884. 

General:  I  have  the  honor  to  submit  the  following  report  for  the  fiscal  year  end- 
iug  June  30, 1884  : 

At  the  commencement  of  the  fiscal  year  First  Lieut.  F.  K.  Ward,  First  Cavalry,  act- 
ing signal  officer,  was  on  duty  at  this  post  as  officer  in  charge  and  instructor,  with 
Second  Lieut.  James  A.  Swift,  Signal  Corps,  as  assistant  instructor. 

On  the  29th  of  January,  1884, 1  assumed  charge  of  the  post  by  virtue  of  Special 
Orders,  No.  11,  War  Department,  Office  of  the  Chief  Signal  Officer,  dated  January  28, 
1884,  relieving  Lieutenant  Ward.  Junior  Professor  Frank  Waldo  was  assigned  to 
duty  as  instructor  by  the  same  order. 

Five  officers,  namely,  First  Lieut.  Thomas  M.  Woodruff,  Fifth  Infantry ;  8econd 
Lieut.  R.  B.  Watkins,  8ignal  Corps ;  Second  Lieut.  J.  C.  Walshe,  Signal  Corps ;  Second 
Lieut.  B.  M.  Porssell,  Signal  Corps ;  Second  Lieut.  F.  M.  M.  Beall,  Signal  Corps,  were 
instructed  in  the  prescribed  course  for  officers  during  the  year. 

Lieutenants  Woodruff,  Watkius,  and  Walshe  were  under  instruction  at  the  com- 
mencement of  the  fiscal  year.  Lieutenants  Purssell  and  Beall  reported  October  &>, 
1883. 

Lieutenant  Woodruff  completed  his  course  and  was  relieved  from  duty  at  this  post 
December  20,  1883 ;  the  remaining  lour  officers  were  ordered  in  for  examination  June 
24,  1884.  Lieutenants  Watkins  and  Walshe  completed  the  full  course.  Lieutenants 
Pu resell  and  Beall  had  not  fully  completed  the  course  in  military  signaliug ;  there 
were  remaining  seventeen  days  of  long-range  practice  unfinished. 

Sixty-six  enlisted  men  reported  for  instruction  during  the  year.  Of  this  number  1 
was  promoted  to  the  rank  of  sergeant  and  assigned  to  duty  as  post  school-teacher,  1 
was  assigned  to  duty  as  telegraph  operator  at  the  Office  of  the  Chief  Signal  Officer, 
and  1  was  discharged  for  incompetency. 

On  March  10,  1884,  Lance  Sergeant  Heathoote  reported  for  duty  and  was  placed  in 
charge  of  the  observatory,  being  assigned  to  this  duty  by  order  of  the  Chief  Signal 
Officer  for  the  practical  instruction  of  the  enlisted  men  in  station  duties.  Previous 
to  this,  Lieutenants  Watkins,  Walshe,  and  Purssell  were  detailed  from  time  to  time 
for  this  duty,  but  owing  to  their  time  being  almost  entirely  taken  up  with  their  own 
studies  and  post  duties  but  little  time  could  be  devoted  to  this  part  of  the  instruc- 
tion for  the  enlisted  men,  and  much  embarrassment  was  caused  thereby  until  the  ar- 
rival of  Sergeant  Heathcote.  This  non-commissioned  officer  has  been  faithful  in  the 
discharge  of  his  duties. 

The  theoretical  and  practical  course  of  instruction,  as  prescribed  by  the  Chief 
Signal  Officer,  has  been  closely  followed,  and  the  results  have  been  highly  satisfactory. 

All  enlisted  men  under  instruction  have  been  thoroughly  drilled.  The  late  orders  of 
the  Chief  Signal  Officer  requiriug  that  these  men  be  examined  as  to  their  proficiency 
in  drill  and  military  appearance,  by  the  board  of  examination,  has  had  good  offect  in 
causing  endeavors  on  the  part  of  the  men  to  take  more  pride  in  this  part  of  the  course 
of  instruction. 

First  Sergeant  Mahoney  deserves  credit  for  the  manner  in  which  he  has  perfected 
the  men  in  drilling. 

The  men  of  the  permanent  party,  with  the  exception  of  the  older  members,  have 
not  received  the  amount  of  drills  usual  for  garrison  troops,  owing  to  the  small  number 
and  urgent  need  for  work  at  the  post. 

Last  fall  the  quarters  for  the  married  enlisted  men  were  nut  in  good  repair  and 
made  very  comfortable.  No  changes  have  been  made  to  other  pnblic  buildings  at 
the  post  further  than  to  keep  them  in  good  repair. 

Improvements  of  the  public  grounds  have  continued  during  the  year,  requiring  a 
great  amount  of  hard  work,  but  which  have  beeu  attended  with  good  results. 

The  police  of  the  poet  has  been  excellent  under  the  immediate  supervision  of  Police 
Sergeant  Sullivan.    He  has  performed  his  dnties  with  credit. 
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All  orders  of  the  Chief  Signal  Officer  have  been  literally  carried  out.  In  no  other 
way  oonld  the  improvements  have  been  carried  on  so  successfully  and  so  muoh  work 
accomplished. 

On  assuming  charge  of  the  post  it  was  found  necessary  to  adopt  more  stringent 
measures,  with  a  view  of  compelling  the  renters  to  come  up  and  work  oat  their  rent. 
Many  of  these  people  were  found  to  be  from  four  to  six  years  in  arrears. 

Owing  to  the  failure  of  Congress  to  provide  extra-duty  pay  it  has  been  difficult  to 
obtain  good  men  for  the  permanent  party.  Two  desertions  occurred  during  the  year 
on  this  account.  The  post  garden  thjs*  year  frid>  fair  to  give  an  abundant  yield  of 
vegetables,  and  no  efforts  have  been  'scared  td  bring  about  this  result. 

Sergeant  John  O'Connell  has  remained  in  charge  of  transportation,  and  of  the  gar- 
den and  farm  work,  and  has  given  entire  satisfaction. 

Commissary  Sergeant  Casey  has  remained  on  duty  at  this  nost  during  the  year. 
Sergeant  Casey  isan  excellent  commissary  sergeant  and  attentive  to  his  duties^ 

Sergeant "v7m.  H.  Signor  has  continued  as  acting  quartermaster  sergeanty  and  his 
duties  have  been  well  performed. 

Sergeant  Rudolph  Peters,  the  company  clerk,  was  assigned  to  duty  at  the  office  of 
th*efcief  Signal  Officer  June  10, 1884,  per  Special  Orders  No.  72,  in  addition  to  his 
duties  at  this  poet.  Sergeant  Peters^  papers  Lave  always  been  a  model  6f  neatness 
sad  correctness..  The  entire  force. comprising  the  permanent  party  have  performed 
their  duties  well  and  satisfactorily. 

I  am,  general,  very  respectfully,  your  obedient  servant! 

JAMES  A.  SWIFT, 
Second  Lieutenant  Signal  Corpe. 

To  the  Chi**  Sign  ai/ Officer  of  the  Army, 

Waihington,  D.  & 

6730  me— 4 
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REPORT  OF  OFFICER  IN  CHARGE  OF  THE  PROPERTY  AND  DISBURSING 

DIVISION. 

Washington  City,  July  15,  1884. 
Chief  Signal  Officer  of  the  Army  : 

Sir  :  I  have  the  honor  to  submit  the  following  statement  of  the  work  of  the  property 
and  disbursing  division  for  the  fiscal  year  ending  June  30,  1884,  as  required  for  the 
annual  report  of  the  Chief  Signal  Officer. 

No  changes  of  importance  have  occurred  in  the  personnel  of  the  division  since  last 
report. 

One  hundred  and  thirty-four  dollars  and  eighty  cents  have  been  received  daring 
the  year  from  the  sales  of  maps  and  other  office  publications  as  allowed  by  the  act  of 
Congress  approved  March  30,  1874. 

In  the  *  'Settlement  of  accounts"  room  there  have  been  employed  a  force  of  eleven 
men  during  the  year,  and  in  addition  to  the  settlement  of  all  accounts  growing  out 
of  the  disbursement  of  the  regular  appropriations  controlled  by  this  office,  the  pay 
accounts  of  the  entire  corps  are  examined,  prepared  for  settlement  and  settled  through 
this  room ;  during  the  year  of  the  former  there  have  been  nearly  9,000  accounts  set- 
tied,  and.  of  the  latter,  16,474  have  been  handled. 

The  methods  of  verifying  and  settling  accounts  in  this  Bureau  are  those  prescribed 
by  the  Army  Regulations  and  are  identical  with  those  which  govern  in  the  Quarter- 
master's Department,  and  being  fixed  by  law  no  change  can  be  made  in  the  system. 

The  same  Auditor  and  Comptroller  who  examine  the  account*  of  all  quartermas- 
ters examine  the  accounts  of  the  disbursing  officer  of  this  office. 

Many  private  persons,  institutions  of  learning,  &c,  purchase  their  instruments 
through  this  office,  because  of  the  advantage  afforded  to  obtain  greater  accuracy,  by 
having  the  instruments  compared  with  our  standards,  for  which  no  extra  charge  is 
made.    Of  these  there  have  been  purchased  293  instruments  at  a  total  cost  of  $1,775.30. 

Five  hundred  and  one  instruments  of  various  kinds  have  been  purchased  during 
the  year,  for  the  use  of  this  service,  and  847  have  been  issued  since  last  report. 

The  average  cost  of  maintaining  each  station  of  observation  during  the  year,  in- 
cluding cost  of  printing  and.  additional  cost  of  life-saving  stations,  exclusive  of  cost 
of  telegraphic  services,  and  the  pay  and  allowances  of  the  men  on  duty  at  each,  has 
been  $404.87  against  $305.83  last  year.  This  increase  is  caused  from  the  fact  that  the 
additional  cost  of  the  printing  stations  and  on  the  seacoastline  were  not  included  in 
the  cost  last  year.  (See  Exhibit  A.)  From  this  exhibit  it  will  be  seen  that  while 
Mount  Washington,  N.  H.,  cost  $1,700,  Cairo,  111.,  cost  only  $6.55,  so  that  although 
$404.87  is  given  as  the  average  cost,  it  is  by  no  means  to  be  understood  that  each 
station  cost  on  an  average  that  amount  per  annum. 

While  the  sum  total  shows  an  apparent  decrease  in  the  letters  sent  and  received, 
there  has  been  an  actual  increase  of  25  per  cent,  in  the  regular  correspondence  during 
the  year ;  the  difference  being  due  to  the  small  number  of  circular  letters  sent  in  com- 
parison with  former  years,  and.  the  fact  that  three  letters  were  formerly  used  in  trans- 
mitting pay  to  enlisted  men?  whereas  now  only  one  is  used.    (See  Exhibit  B.) 

In  the  packing  and  shipping  room  there  were  employed  eight  men.  All  property 
received  at  this  office  and  shipped  from  it  is  handled  in  this  room.  To  give  an  idea 
of  the  amount  of  work  done  I  will  state  that  there  were  over  16,000  distinct  shipments 
made  during  the  year. 

In  the  machine-shop,  with  its  adjunct,  the  "blacksmith- shop,  there  have  been  em- 
ployed five  men.  The  usual  amount  of  work  has  been  done,  in  manufacturing  and 
repairing  meteorological  instruments,  &c.    (For  statement  of  work  done  see  Exhibit 

The  carpenter-shop  furnishes  all  packing-boxes  for  shipment  of  supplies,  and  in 
this  all  wood-work  and  jobbing  is  done.    One  man  is  employed.    (For  statement  of 
work  done  see  Exhibit  D.) 
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The  library  has  received  during  the  year  £63  books,  and  now  contains  nearly  9,0 JO 
volume*,  many  of  them  forming  the  only  complete  set  of  their  kind  iu  this  country, 
and  their  loss  would  be  incalculable. 

The  condition  of  the  appropriations  for  the  fiscal  year  ending  Juno  30,  1884,  with 
the  expenditures  thereunder  and  balances  unexpended  at  the  end  of  the  year,  with 
probable  demands  on  such  balances  as  required  by  act  of  Congress  approved  May  1, 
lt29,  is  shown  in  statement  herewith.    (See  Exhibit  E.) 

While  the  force  has  been  increased  only  11  per  cent,  the  work  has  increased  on  an 
average  of  30  per  cent.,  and  the  great  accuracy  required  in  all  work  done  by  this  di- 
vision renders  it  essential  that  the  most  efficient  and  careful  men  be  employed. 

I  have  to  say  that  the  men  now  in  the  division,  with  but  very  few  exceptions,  reach 
the  high  standard  of  efficiency  required,  and  the  discharge  of  any  and  the  employment 
of  others  in  their  stead  except  in  the  cases  mentioned,  of  which  a  special  report  will 
be  made,  is  not  considered  necessary. 

Ah  it  may  be  of  general  interest  I  inclose  a  detailed  statement  showing  the  total 
amount  appropriated  for  the  service  for  the  fiscal  year  ending  June  30,  1884.  (See 
Exhibit  O.) 

On  April  8,  1884,  the  honorable  Secretary  of  War  was  requested  to  submit  to  Con- 
gress an  estimate  for  a  fire-proof  building  for  the  Signal  Office.  (See  Senate  Ex.  Doc. 
No.  152,  Forty -eighth  Congress,  first  session.)  The  reasons  for  this  request  were  fully 
set  forth  in  your  letter  of  the  above-mentioned  date,  and  I  would  respectfully  urge  that 
the  matter  be  again  brought  to  the  attention  of  Congress  at  its  next*  session. 

United  States  Military  Telegraph  Lines. 

By  the  relief  of  Second  Lieut.  W.  A.  Glassford,  Signal  Corps,  United  States  Army, 
from  charge  of  the  Department  Missouri  Division  United  States  military  telegraph 
lines,  November  30,  1883;  of  Second  Lieut.  L.  E.  Sebree,  Signal  Corps,  United  States 
Army,  from  charge  of  tho  Texas  Division,  December  31,  1883:  and  of  Second  Lieut. 
Frauk  Greene,  Signal  Corps,  United  States  Army,  from  charge  of  the  Washington  and 
Idaho  Division,  May  31,  1884,  the  duty  of  accounting  for  line  receipts  and  public 
property  on  these  lines  devolved  upon  tho  property  and  disbursing  officer. 

The  stations  on  these  lines  are  as  follows : 

DEPARTMENT  MISSOURI  DIVI8ION. 

Carter,  Wyo.  Fort  Reno,  Ind.  T. 

Cantonment,  Ind.  T.  Fort  Supply,  Ind.  T. 

Dodge  City,  Kara.  Fort  Elliott,  Tex. 

burango,  Col.  Fort  Craig,  N.  Mex. 

Florida,  N.  Mex.  Fort  Stanton,  N.  Mex. 

Fort  Cummings,  N.  Mex.  Henrietta,  Texas. 

Fort  Union,  N.  Mex.  Montrose,  Colo. 

Fort  Lewis,  Colo.  San  Marcial,  N.  Mex. 

Fort  Bridger,  Wyo.  Uncompahgre,  Colo. 

Fort  Thornburg,  Utah.  Watrous,  N.  Mex. 
Fort  Sill,  Ind.  T. 

TEXAS  DIVISION. 

Fort  Stockton,  Tex.  Brownsville,  Tex. 

Fort  Davis,  Tex.  Rio  Grande  City,  Tex. 

San  Antonio,  Tex.  Marfa,  Tex. 

WASHINGTON  AND  IDAHO  DIVISION. 

Ashland,  Oreg.  Fort  Lapwai,  Idaho. 

Astoria,  Oreg.  Lakeview  Oreg. 

Crescent  Bay,  Wash.  Lewiston,  Idaho. 

Dayton,  Wash.  Linkville,  Oreg. 

Fort  Bidwell,  Cal.  Neah  Bay,  Wash. 

Fort  Canby,  Wash.  Port  Angelo,  Wash. 

Fort  Cornr  d'Alene,  Idaho.  Pysht,  Wash. 

Fort  Klamath,  Oreg.  Spokane  Falls,  Wash. 

Fort  Spokane,  Wash.  Tatoosh  Island,  Wash. 

A  total  of  forty-five  stations,  or  an  increase  of  over  30  per  cent,  in  tho  property  ac- 
countability at  this  office.  As  the  Washington  and  Idaho  Division  was  but  recently 
transferred,  the  full 'force  of  this  increased  work  is  not  yet  felt*  It  is  hoped  an  ad- 
squats  increase  of  fores  will  be  allowed  the  division* 
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The  short  lines  in  the  Department  of  the  Missouri,  cod  nee  ting  Forte  Union,  Cum- 
mings,  Lewis,  and  the  cantonment  on  the  Uncompahgre  with  the  railroad,  were  fit- 
ted out  with  telephones  and  turned  over  to  the  post  commanders,  who  were  given 
discretionary  powers  as  to  the  transaction  of  commercial  business.  No  tolls  for  such 
business  were  to  he  charged,  however,  and  no  returns  are  made  by  the  persons  in 
,  charge  of  the  terminal  offices.  • 

The  duty  of  collecting  line  receipts,  settling  accounts  for  business  transferred  to 
1  connection  lines,  examining  and  correcting  telegraph  accounts  and  preparing  these 
accounts  for  transmission  to  the  Treasury  Department,  is  one  requiring  much  atten- 
tion, and  involving,  as  they  do,  a  large  monetary  responsibility,  is  one  in  which  too 
much  care  cannot  be  exercised. 

The  Orders  relating  to  the  remittance  of  line  receipts,  in  force  upon  these  linee  at 
the  time  of  transfer,  were  continued,  and  such  additional  orders  as  became  necessary 
were  issued  from  time  to  time.  Under  General  Order  No.  57,  series  1883,  operators  In 
charge  are  required  to  remit  the  receipts  of  their  offices  when  the  sum  on  h&od 
reaches  $20. 

The  receipts  from  these  lines  have  been'collected  and  covered  into  the  Treasury, 
without  the  loss  to  the  United  States  of  a  cent.  This  is  a  noteworthy  feature,  con- 
•  sideling  the  extent  of  territory  covered,  the  isolated  position  of  stations  and  the  poor 
facilities  many  of  the  operators  have  of  transmitting  money  to  this  point. 
•  While  the  amount  of  money  collected  on  these  lines  is  not  as  large  as  in  former 
years,  it  is  evident  that  an  equal  amount  of  care  and  labor  is  required  to  account 
for  it. 

It  is  especially  urged  that  steps  be  taken  toward  providing  for  s*  meacs  of  remit- 
ting line  receipts,  whereby  the  risk  of  loss  will  be  reduced  to  the  minimum,  and  I 
Aould  suggest  that  Congress,  be  asked  to  allow  the  expense  of  transmitting  line  re- 
'  ceipts  to  be  paid  therefrom.  There  have  he»n  no  losses  during  the  past  year  on  ac- 
count of  failures  in  the  mail  service,  but  should  a  single  registered  package  be  lost 
the  contents  are  irrecoverable.  And,  as  most  of  the  remittances  contain  money  /or 
other  lines,  the  way  to  a  settlement  of  their  claim  under  the  present  law  is  not  plain. 
,  A  ohauge  in  the  system  of  settling  accounts  for  telegraph  business  transferred  tu 
connecting  lines  was  made  necessary,  by  the  rulings  of  the  auditing  officers  of  the 
Treasury  Department  upon  section  3477  Revised  Statutes. 

Twelve  hundred  and  thirty-six  telegraph  reports  have  been  received  an 6T  examined 
since  November  last.  It  is  noticed  that  jnen  from  Fort  Afyer,  Va.,  are  entirely  igno- 
rant of  the  system  of  keeping  telegraph  accounts.  It  is  recommended  that  such  sys- 
tem be  included  in  the  course  of  instruction  at  the  above-named  post. 

The  receipts  from  lines  in  Department  of  the  Missouri  from  November,  1883, 

to  Jane  30,  1884,  were f3,446  73 

Department  of  Texas  from  December  1,  1883,  to  Juue  30,  1884 9, 004  07 

Washington  and  Idaho  Division  for  June,  1884 507  92 

A  total  of , :........     6,958  72 

Of  whioh  amount  (3,427.38  must  be  deducted  for  other  lines 

The  money  value  of  free  business  done  on  these  lines  for  the  Executive  Depart- 
ments during  the  same  period  is  $2,036.32. 

I  am,  very  respectfully,  your  obedient  servant, 

8.  M.  MILLS, 
Captain  Fifth  Artillery,  P.  f  D.  Officer  Signal  Service,  U.  $.  A. 


Exhibit  As. 
Cost  of  Si&MX  Service  station 8 for  the  year  ending  June  30,  1884. 


Station. 


Albany.N.Y , 

Alpena,  Mich , 

Atlanta,  6a 

Atlantic  City,  N.J 

Augusta,  6a 

Biilt  Imore,  Md 

BanjronMe  .. 
BornQgat  City,  N.J 
Boi^X'itv,  Idaho.. 

Boston,  Mass 

Buflalo.lf.Y • 


Amount. 


#944  07 
326  48 
201  46 
423  06 
240  11 
504  02 
417  02 
281  31 


Station. 


Burlington,  Iowa  ~ 
Block  Island, B.I. 
Cairo,  111 


Cape  Henry,  Va 

Cape  May,  N.J 

Cane  Mendocino,  Cal. 

Cedar  Keys,  F!a 

Charleston,  8.  C 


485  73   I  Charlotte,  N.C 
060  80  J  Chattanooga.  T 


1,047  77  I 


•cn-Tenn    . 
Cheyenne,  Wyoming. , 


Arootrot. 


$501  55 

882  76 

655 

'  "95  18 
446  08 
580  13 
230  73 
177  87 

:moa 

,328  10 
401  » 
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Station. 


Chicago,  111 

Caiaeoteagne,  Va 

CiKimtttCoikio 

Ctorehad.Ohio 

<Mumbua.Ohlo 

Colorado  Springs.  Colo 

Davrnport,  Iowa 

Delaware  Breakwater,  Del . 


Dearer,  Colo. 

Des  Molim,  Iowa 

DetroiiMfco 

Dodge  City.  Kana 

Dolmane,  Iowa 

Damth.Mina 

East  port.  He 

Zrie.F* 

BPasaTex 

EKaaaha,Mieh 

fort  Macon.  N.C 

fort  Smith,  Ark 

GslTesioo,  Tex 

Gm4  Harcn,  Mich 

HaUeraa,N.C 

Horon,I>»k 

Utteapolla,  Ind 

bdtaiaola,Tex 

JackaoBTilltf,  JTla 

Keokuk,  Iowa 

Ker  West,  Fla 

Kitty  Hawk,  N.C 

aaoxTille.  Tean 

U  Crosse,  Wie 

Lesrenworth,  Kane 

Lotk  Egg  Harbor,  N.J. 

^nepoHlBd..'. 

Los  Angeles,  Cal 

Umrrille,  Ky 

Lywchburg,  Va 

little  Rock,  Ark 

Mackinaw  City,  i 
Marquette,  Mich  . 
Mraphi*  Tens  .. 
Mflvaakea,  Wte. 
Mobile,  All. 


MoatffoeMry,  Ala 

Hoarhead.  Minn 

Meant  WaaLinctoa.  N.  H  . 

5amjciBsett  Pier,  B.  I 

Xashrilla  Tenn 

Sew  London,  Cobb , 

Sew  HaTea.  Cobb . 

Sew  Orleans,  La 


Amount. 


11,088  64 
45  66 
705  51 
433  83 
282  57 
993  54 
329  02 
Ml  76 

296  78 
669  80 
990  64 

49  09   , 
305  87)1 
402  83 
320  29 
414  88 
820  56  i? 
561  51 
228  11  |< 
113  13  i; 
162  22 
312  82  , 
102  49  ;! 
332  29  H 
280  53  I 
329  69 
240  73  ii 
819  47  i 
365  17   , 

28  32  I! 
123  31 
243  71  I 
722  07  ; 

12  00   , 
376  86  , 
841  24  ll 
282  08 
258  44.il 
474  87  T 
282  16 
282  60 
552  44 
624  64 

297  25 
307  80 
430  42 

1,715  78 
364  15 
889  09 
287  88 
851  77 
118  65 


Station. 


New  River,  N.  C 

New  York,  N.  Y 

Norfolk,  Va 

North  Platte.  Nebr 

Ocean  City,  Md 

Olympia,  Wash 

Omaha,  Nebr 

Oswego.N.  Y '.. 

Penaaoola,  Fla 

Philadelphia,  Pa 

Pike's  Peak.  Colo 

Pittsburg.  Pa 

Point  Judith.  R.  I 

Port  Huron,  Mich 

•Portland,  Me 

Portland,  Ore/5 

Provincetown,  Matt 

Palestine,  Tex 

Red  Bluff,  Cal 

Rochester,  N.  Y 

Boat  burp,  Ore*  .« 

Sacramento.  Cal 

Salt  Lake  City,  Utah 

Sandusky,  Ohio 

Sandy  Hook,  N.  J 

Sauford,  Fla 

San  Francisco,  Cal 

Savannah,  Q* 

Shrevcport,  La 

Scott's  Hill,  N.  C 

SanDieeo,  Cal 

Smithville,  N.  C 

Springfield,  HI 

Saint  Louis,  Mo 

Saint  Paul,  Minn 

Saint  Vincent,  Minn 

Sitka,  Alaska 

Thatchet's  Island,  Mass... 

Toledo,  Ohio 

Vlcksburg,  Miss 

West  Las  Animas,  Colo 

Wilmington,  N.  C 

Wash  Woods,  N.C 

Yankton,  Dak 

Yuma,  Aris 

Unalashka  Island,  Al*aka . 


Coast  telegraph 
Grand  total. 


Amount. 


6145  69 
676  09 
602  18 
451  12 

08  27 
174  82 
142  13 
267  22 
477  68 
939  86 
1.4P1  82 
733  31 

44  11 
173  15 
168  25 
276  05 
410  9L- 

67  64. 
188  07 
188  28 
218  00 
279  83 
392  73 
306  81 

77  89 
312  83 
425  78 
80149 
264  00 
204  38 
871  18 
116  85 

70  91 

1,716  80 

369  11 

•  423  11 

589  15 

177  60 

178  55 
340  20 
284  86 
361  81 

■  «'«! 
359  28 
126  40 
299  32 


46,727  15 
1,867  56 


48,584  66 


This  1 


I  does  not  Include  any  expenses  for  Washington,  D.  C. 


Coet  0/  SearCoatt  Telegraph  Line for fiscal  year  ending  Juns  30, 1864. 


Station. 

Amount. 

Station.    • 

Amount 

Atlantic  Ctty.N.  J — . 

BsxaeistHri * 

a^Vlalaod, R.  I 

631138 

40  15 

83  78 

4  00 

61  58 

61. 91  1 

19  42 

37  00 

87  82 

170  99 

148  00 

112  64 

18  86 

118  09 

Narranganaett  Pier,  ILI 

02  18 

Norfolk"  Va .'. 

119  61 

Ocean  City,  Md 

61  64 

C»p*  Lookout*  Va n.»«»».r 

Portsmouth.  N.C  .11.^1. !.....• 

29  18 

Cape  Henry  Va           ,..      ,*,.*>L.*. 

Point  Judith,  R.  I 

21  66 

&E&'rV 

Sloop  Point,  N.  C 

148  90 

Sandy  Hook,  N.J. .  ... 

SmitnTille,N.C 

Thatcher's  Island,  Mass 

WashWooda,N.C 

Wilmington,  N.C 

26  41 

Drf« are Break  waler,  Pel.  T»..Tr-T- 

59  71 

SSJjjy&g'C  - • 

67  27 

%  IS 

v^ttr  Hawkl  K  C 

113  46 

as»Vr,*-*""-: 

Miscellaneous 

18  60 

Total 

vtmwiS.M.c: :;:::: 

1,867  SO 

— 1"  4  •'  * • 

.  1 
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Tlie  following  stations  that  were  included  in  last  year's  statement  of  expenses  were 
discontinued  during  latter  part  of  fiscal  year  ending  June  30,  1H83,  ana  fiscal  year 
eudiugjune.30,  1884: 


Burlington,  Vt. 
Cape  Lookout,  N.  C. 
Champaign,  111. 
Den i son,  Tex. 
Eagle  Rock,  Idaho. 
Fort  Washakie,  Wyo. 
Madisou,  Wis. 
Morgantown,  W.  Va. 
Manasquan,  N.  J. 
Newport,  R.  I. 
Pioche,  Nev. 


Punt  a  Rasa,  Fla. 
Springfield,  Mass. 
Springfield,  Mo. 
Stark  ville,  Miss. 
Sante  Y6,  N.  Mex. 
Tucson,  Ariz. 
Umatilla,  Oreg. 
Visalia,  Cal. 
Winneinucca,  Nev. 
Williamsport,  Pa. 


Exhibit  B. 

Letter's  sent  during  year  ending  June  30,  1884. 

Heads  of  Departments  and  Bureaus 

Manufacturers  and  others 2,475 

En  listed  men,  relati  ng  to  property  aud  money 12, 203 

Enlisted  men,  authorizing  purchases  and  expenditures 1,792 

Miscellaneous 12,993 

Total 31,5m 

Letters  received  during  year  ending  June  30,  1884. 

Heads  of  Departments  and  Bureaus. '. 3,iK)3 

Manufacturers  and  others 1, 56U 

Enlisted  men,  relating  to  property  aud  raouey 19, 335 

Miscellaneous ' 7, 71*2 

Total 33,14)9 


Exhibit  C. 

Abstract  of  articles  made  and  repaired  in  machine-shop  during  fiscal  year  ending  June  30, 

1«84. 


Articles. 


MADB. 

Anemometers,  special  pattern 

Anemometers,  cups,  seta  of  special  pat- 
tern   

Anemometers,  caps,  regular , 

Arrows  for  weather  maps,  old  stylo 

Arrows  for  weather  maps,  seta  of  new 
style  

Bulletin -board  springs 

Bed  plate  (brass)  for  printing  weather 
maps 

Contact  and  attachment  for  wind  vane 

Clock  works  for  self-register 

Dies,  set  of,  for  stamping  weather 
maps 

Hygrometer  springs 

Ileiiograpli  screen,  new  pattern 

Instrument  shelters  (gal v.  iron) 

Radiation  t  hermometer  supports 

Rain  granges  (galv.  iron) 

Switches,  telephone 

Telephones 

Telephones,  transmitters 

Telescope  holders 

Wind  vanes,  complete 

Weather  cases,  complete 


Number. 


Articles. 


12 

65 

5, 000 

15 
415 

1 

4 
8 

1 
110 

1 

9 
50 
18 

8 
45 
25 
12 

8 
10 


REPAIRED. 


■  Anemometer  cups,  regular. 

J  Anemometers,  regular 

Anemometers,  self-registering 

Adders,  Webb's   

!  Barometer  boxes,  new  style 

Call  boxes  for  telephones 

|  Clocks,  regulator  and  marine 

Heliographs 

Heliograph  screens 

Horizon  instrument 

Marine  glasses 

Rain-gauges  (copper) 

1  Telephones 

1  Telephone  transmitters 

Telegraph  keys 

I  Telegraph  sounders 

Telegraph-box  sounders 

Telegraph  relays 

Telegraph  repeaters 

Telegraph  instruments,  field 

Telescopes 

Telescope  holders 

Thermometer-testing  apparatus     .  .. 

Thermometer  cases  for  water  thermom- 
eter  

Telescopic  rods  for  anemometer 

Wind  van© 


Number. 


41 
88 
31 


80 
18 
2 

15 
1 
6 
12 
115 
40 
94 
46 
24 
22 
6 
4 
4 
4 


12 
2 

I 


In  addition  to  the  above  there  have  been  repairs  to  machinery  in  printing  office, 
and  general  repairs  in  the  buildings,  such  as  plumbing,  gas-fitting,  locksmithing,  Arc. 
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Exhibit  D. 

Abstract  of  carpenter  work  during  fiscal  year  ending  June  30,  1884. 


55 


Article*. 


Shelters 

Boxes  

Box  tope 

Box  clone 

i  rates 

Windrsnes 

Anemometer  posts 

Bain-$auge  rules 

l>rawing  ooards 

Map  sticks 

Stands 

Doors 

Labelboards 

Catting  sticks 

Thermometer  stands 

Ladders 

Chest 

Rlocks  (printing  office)... 

Pigeonholes 

File  boards 

Cable  boxes 

Warning  boards 

File  screen 

Wrapping  boards 

Benches    

Hygrometer  boards 

Bulletin  boards 

Slool 

Thermometer  racks 

Circular  mounting 

Anemometer  stands 

Telegraph  boards 

Thermometer  boxes 

Telegraph  covers 

Water  dash 

Battel  cover 

Back  for  telegraph  wires  . 

Anemometer  boxes 

Tables 

Wand  slicks 

Handrail 

Foot  rests 

Cautionary  signal  board  .. 

KXFAIKKD. 


Chairs 

Stools 

Doors 

Desks 

Kolleis  (printing  office) . 
Blocks  (printing  office)  . 

Cases 

Ply  sticks 


Number. 


•  43 
886 


48 
4 

2 

247 

4 

14 
8 
4 

40 

12 
4 
6 
1 

35 

151 

4 

3 

80 
1 
3 
S 

76 

200 

1 

32 
1 
2 

58 

32 
110 
1 
1 
1 
2 
2 
100 
1 
2 
1 


Articles. 


Rbpaibbd— Continued. 


Ladder  

Icepioka 

Stands 

Telegraph  board 

Drawer 

Barometer  boxes 

Water  cooler 

Wind  vane 

Windows 

Tables 

Window  shades 

i  Firescreens 

Bed 

Pigeon  holes 

Wheel  barrow 

Galleys  (printing  office) . 

Bulletin  frames 

Thermometer  boxes  — 

Anemometer  boxes 

Heliograph  boxes 

Crates 

Blind 

Sign  boards 

Stone  racks 

Sash  cords 

bwitch  boards 

Press 


MISCELLANEOUS. 


Trunks  boxed 

Chair  boxed 

Scrapers  sharpened  (printing office). 

Clock  hung 

Coat  racks  put  up 


Signs  put  up. 
Hinge* 


mge«puton 

Doors  hung 

Cases  painted 

Maps  mounted 

Locks  put  on 

Warning  boards  varnished  .. 

Knobs  put  on 

Bulletin  boards  painted 

Door  cut  in  partition 

Bulletin  boards  varnished    . . 
Hygrometer  boards  oiled 
Instrument  shelter  put  up. .. 
Telegraph  boards  varnished  - 

Shelters  painted 

Shelters  crated .. 

Blackboard  painted 

Flr.g  pole  put  up 


Number. 


1 
2 

15 
1 
1 

94 
1 
1 
6 

11 
5 
5 
1 

24 
1 
3 

51 

82 
5 
2 
2 
1 
4 
2 

34 
2 
1 


3 

1 

6 

I 

10 

2 

2 

0 

7 

8 

8 

6 

4 

200 

1 

110 

100 

1 

58 

35 

0 

1 
1 


Id  addition  to  the  above,  there  has  been  considerable  work  done,  such  as  repairing 
roofs  and  floors,  laying  board  walks  in  yard,  taking  down  and  putting  up  water  clos- 
ets, Ac,  and  there  has  been  one  man  employed  on  carpenter  work  at  Fort  Myer,  Va., 
from  April  15  to  June  30,  1&4. 


Exhibit  £. 

Appropriations  made  for  1883-'84. 

Observation  and  report  of  storms $242,500  00 

Expenses  Signal  Service,  U.  S.  A 5,000  00 

Maintenance,  &c, military  telegraph  lines 35,000  00 

Observation  and  exploration  in  Arctic  seas 33,000  00 
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Expended,  to  ^U9eJ309 1884. 

Observation  and  report  of  storms $165,377  68 

Expenses  Signal  Service,  U.  8*  A^.4 ... i.. ->..«.,..» '      1,754  23 

Maintenance,  Ac,  military  telegraph  lines 23,840  35 

Observation  and  exploration  in  Arctic  seas 32,340  20 

On  hand  July  1,1884. 

Observation  and  report  of  storms.1 ". '.:!'. .  $77,122  32 

Expenses  Signal  Service,  U.  S.  A.....*....., .* 3,245  77 

Maintenance,  Ac,  military  telegraph  lines  .' . 11, 15^^65 

Observation  and  exploration  in  Arctic  seas. 659  80 

Liabilities  against  above  balance*  (estimated). 

Observation  and  report  of  storms - $74,000  00 

expenses  Signal  Service,  U.  8.  A 3,000  00 

Maintenance,  Ac,  military  telegraph  lines  .' 11,159  65 

Observation  and  exploration  in  Arctic  seas 400  00 


Exhibit  F. 


Jfafttsf  of  enlisted  men  and  of  civilians  ordered  to  and  transferred,  fe.t  from  property 

ion  since  June  30, 1883. 


ORDERED  TO  DIVISION. 


Enlisted  men. 

Enlisted  men.          | 

*                     '               i 

Civilians. 

Civilians. 

Dnane,  Louis. 
Horan,  James. 
Henry,  A.J. 
Johnson,  F.  L. 
Spites,  R.  N. 
Farrel,  8.  J. 
Riviere,  G.  A. 

1 
Moran,  Jno.  A. 
Detobmendy,  G.  A. 
Whiteside,  J.  L. 
Kooncc,  G.  W.                ; 
l£arYe,WiB. 
Rennie,J.W. 

'            i 

Crews,  B. 
Cross,  C.  F. 
Peon,  G. 
Plnmmer,  W. 
Finn,  W. 
Collier.  L. 
Lee,  W.J. 

Finn;  By  F, 
l£arston,Geoi 
Jackeen,  A.  S. 
RawlingB,  G.  W. 
Hitoblns,H. 
Branbam,  W;  A. 

TRANSFERRED,  «TC.,  FROM  DIVISION. 


Green,  Geo.  P. 
Ferry,  Geo.  N. 
Sawyer,  C.J. 
Freer,  J.  A. 
Harrison,  R.  H. 


Morae&J.W, 
Hass-Hagen,  J.  G. 
Lyons,  D. 
Wagg,  A.M. 


II 


Rowe,G. 
DeKnight,  C. 

Jenifer,  H. 


Hayes,  R.W. 
To;  ley,  C.  W. 
Rawlings,  G.  W. 
Branham,  W.  A. 


RECAPITULATION. 


Enlisted  men. 

Number. 

Civilians. 

Number. 

Ordered  to  division  since  Jnne  30, 1888. 

Transferred  from  division  since  Jnne 

8U,  1883 

13 
a 

Ordered  to  division  since  Jnne  30, 1883, 
Transferred  from  division  slnoe  Jnne 
•-8S,  1888 ' ' i... 

:  b 

Gain  since  Jane  30, tfft  .^. .,.,... 

ft*tn  since  Ju»*  $0,  1*8?-  -  - 

4 

i.,}.    .  4. 

Comparative  statement  showing  number  of  men  employed  in  property  and  disbursing  divis- 
ion, Signal  Service,  U.  S.  A.,  onJul#  1,  1883,  and  on  June  30,1884. 


••    - 

™£*  [civilians, 
men. 

TotaL 

Number  of  men  Jn  division  Jnly  1, 1883 

Number  o{mon  in  division  June  30, 1884 ..r... 

«»»    * ■    a.i     ■-. ... , r  .       i.,      1.     , 

•— '• 

\4    III  III  i 

■  .-* .  jr. 
....  .■«■•! 
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Exhibit  G*  .       ;                      .  .  4 

,    i  -  -   '    *> 

Attest***  o/  omoitsis  appropriated  for  the  enppori  of  the  Signal  Service,  JJ.  3.  4rm^  for 
the  fecal  year  ending  June  30,  1884.      . 

~  LEGISLATIVE,  EXECUTIVE,  AND  JUDICIAL. 

'j 

Regular  clerks,  messengers,  &o $10,  GOO  00 

Scientific  experts,  clerks, etc *.:.:«.... .»„.*_..  40,00000 

Postage-Btanips,  Postal  Union  countries,  allotted  by  the  Secretary  of.  •  *.     , 

War . j  1,200  00 

Stationery  allotted  by  the  Secretary  of  War 3,400  00 

Bent  of  buildings  for  Signal  Office < j..* c.  7,000  00 

Official  postage  allotted  by  Secretary  of  War ....*.,.  40,000  00 

Fuel  and  Jight  allotted  by  Secretary  of  War 1,107  24 

Total 103.367  24 

SUNDRY  CIVIL  EXPENSES. 

Observation  and  report  of  storms : 

Manufacture,  purchase,  and  repair  of  instruments |5, 500  00 

Telegraphing  reports ;...-.... „ —...—..v.-  138*000  0ft 

Expenses  storm  signals 10*000  00 

Cotton-belt  reports ,.,  .  7,000  00 

Connection  lifo  saving  stations 5,&Q0  00 

Instrument  shelters... ^.•-.  \t     ,    -500  00 

Rents,  Ac.,  of  offices  outside  of  Washington 40,000  00 

Office  furniture  in  Washington 5,  1,000  00 

River  and  flood  reports 5,000  00 

Maps  and  bulletins 95,P0Q  0fr 

Books,  periodicals, land  stationery  » 6,000  00 

Incidental  expenses ,,  1,000  00 

Total * 242,500  00 

H    .'liil  ,*li* 

Maintenance  and  repair  of  military  telegraph  lines 35, 000  00 

Observation  and  exploration  in  the  Arctic  seas 33,^00  00 

Pay,  ic,  of  the  Signal  Corps:                                                               .  ..-.^ 

Psyof  officers.. .w.j**.- ..***,<  $19,500  00 

Pay  of  enlist*  d  men 200,000  00 

Mtfeaget*  officers.. .. ,. „...;„....  t ...  5^000  00 

Pay  of  contract  surgeons 3,600  00 

Commutation  of  quarters  to  officers 7,000  00 

Total 235,100  00 

Subsistence  Department : 

Stores,  Lady  Franklin  Bay $5,000  00 

8tores,  Point  Barrow 3,000  00 

Subsistence  and  comma  tat  ion  rations,  Sign  al  Corps 148, 727  72 

Commutation  of  rations,  men  with  expeditions 8, 052  00 

Total 164.779  72 

Quartermaster's  Department— Regular  supplies : 

Fuel $6,295  00 

Commutation  of  fuel,  at  $9  per  month 23,760  00 

Commutation  of  fuel,  at  $8  per  month 23,32*  00 

Forage  for  mules  and  horses 3,100  00 

Stationery 100  00 

Stoves -• 706  25 

Lights , 362  50 

Total 57,651  75 
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Quartermaster's  Department — Incidental  expenses : 

Horse  and  mule  shoes $500  00 

Blacksmiths' tools 550  00 

Veterinary  supplies 300  00 

Fire-apparatus,  disinfectants,  <fco 125  00 

Total 1,475  00 

Quartermaster's  Department — Transportation : 

Supplies,  Ac $25,000  00 

Officers  and  men 8,875  00 

Means  of,  mnles 700  00 

Means  of,  spring-wagon 200  00 

Means  of,  repairs  to 500  00 

Total 35,275  00 

Quartermaster's  Department — Barracks  and  quarters : 

Commutation  of  quarters $84,108  00 

Work  and  supplies  at  Fort  Myer 1,800  00 

Total 85,908  00 

Quartermaster's  Department — Clothing,  camp,  aud  garrison  equipage: 

For  sergeants $6,937  50 

For  corporals 1,375  20 

Forprivates 14,182  40 

For  detailed  men , 990  00 

Total ." 23,485  10 

Medical  Department : 

Medical  attendance  and  medicines,  officers  and  men,  Signal  Corps.  $3, 500  00 

Medical  attendance  and  medicines,  officers  with  SignaiCorps 100  00 

Medical  and  hospital  supplies,  Fort  Myer 900  00 

Medicines  from  depot*,  &c 1, 000  00 

Material,  repairs  to  hospital,  Fort  Myer 200  00 

Total 5,700  00 

Support  of  the  Army : 

Expenses  Signal  Service,  U.  S.  Army $5,000  00 

Grand  total "$l7028, 241~8i 
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REPORT  OF  THE  ASSISTANT  IN  CHARGE  OF  THE  STUDY  ROOM. 

Study  Boom,  Office  of  thk  Chikf  Signal  Officer, 

Avgust  7,  1884. 
To  the  Chief  Signal  Officer  : 

Sir:  I  have  the  honor  to  report  that  during  the  past  year  the  personnel  of  the 
study -room  has  experienced  important  changes,  as  follows: 

On  January  10,  1884,  Prof.  Winslow  Upton  resigned  his  position  in  order  to  accept 
a  position  at  Brown  University,  Providence,  R.  1.  I  anticipate  that  ho  will  there  be 
able  to  accomplish  much  for  the  advance  of  meteorology. 

On  Jannary  14,  Sergeant  (now  Lieutenant)  Finjey,  then  in  charge  of  the  collection 
and  study  of  tornado  data,  reported  to  the  study- room  for  duty,  and  has  continued  his 
work  iu  this  line.  The  other  additions  have  been  as  follows:  January  21,  Privates 
G.  W.  Knopf  and  O.  L.  Fassig;  March  7,  Mr.  C.  J.  Sawyer,  bibliographer;  Aprils, 
Corporal  Daniels;  May  26,  Private  Hilton;  June  10,  Sergeant  R.  Peters,  for  one-half 
of  each  day;  Jnne  11,  Sergeant  Marbury ;  Juue  21,  Private  Dilley ;  June  24,  Private 
J.  Hall. 

On  February  27,  Private  King  reported,  but  was  transferred  on  March  28  to  station 
duty ;  March  10,  Sergeant  Schaeffer  reported,  but  was  transferred,  April  8  to  the 
nmnue  division. 

There  has  therefore  been  a  net  increase  of  three  men,  and  there  are  now  eight,  as 
compared  with  live  at  the  beginning  of  the  year.  With  this  has  come  a  more  than 
corresponding  increase  in  the  amount  of  work  done. 

The  details  of  the  work  that  has  passed  through  the  study-room  is  about  as  follows: 

CONSULTING  SPECIALISTS. 

During  the  year  the  following  well-known  experts  have  been  consulted  with  refer- 
ence to  special  matters : 

On  atmospheric  electricity, Prof.  H.  A.  Rowland,  of  Baltimore,  and  Prof.  John  Trow- 
bridge, of  Cambridge,  Mass. 

Ou  atmospheric  spectroscopy,  Prof.  C.  S.  Hastings,  of  Baltimore,  Prof.  S.  C.  Pick- 
ering, of  Cambridge,  Prof.  W.  Upton,  of  Providence,  R.  I.,  and  Prof.  C.  S.  Cook,  of 
Hanover,  N.  H. 

On  barometry.  Prof.  A.  W.  Wright,  of  New  Haven. 

On  chemical  analysis  of  the  air,  Prof.  E.  W.  Morley ;  earth  temperatures,  Prof.  T. 
C.  Mendenhall  and  Prof.  Trowbridge. 

On  bibliography,  numerous  meteorologists,  among  whom  may  be  mentioned  Dr.  Jul- 
ias Hann,  Dr.  Geo.  He  11  in  an,  Dr.  A.  Lancaster,  Dr.  F.  B.  Hough,  Prof.  Elias  Loomis, 
from  each  of  whom  valuable  assistance  has  been  received.  It  is  specially  gratifying 
to  be  ablo  to  add  that  the  latter  has  consented  to  compile  a  summary  of  the  results 
embodied  in  bis  twenty  memoirs  entitled  "Contributions  to  Meteorology,"  with  much 
additional  matter,  for  publication  as  a  professional  paper.  These  laborious  studies  of 
8ignal  Service  tri-daily  weather-maps  cannot  but  prove  of  value  to  the  service. 

STANDARDS. 

(a)  Thermometer*  and  exposure*, — The  work  done  on  this  subject  has  consisted  in  the 
extensive  investigations  made  by  Professor  Hazen  into  the  proper  exposure  of  thermom- 
eters. His  observations  are  still  in  progress.  The  office  lias  already  profited  by  his 
preliminary  results. 

It  is  considered  desirable  that  temperatures  in  mid-air  should  be  obtained  by  means 
of  small  captive  balloons,  and  that  the  sling  thermometer  as  corrected  by  Professor 
Ferrers  new  formula)  be  recognized  as  our  ultimate  standard  for  temperature  of  dry 
and  wet  bulbs. 
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(&)  Barometers.— The  principal  work  under  thiB  head  has  been  the  continuation  of 
the  comparative  observations  made  by  Professor  Waldo  into  the  relation  between  the 
Signal  Service  and  foreign  standards.  8ix  new  portable  Fness  barometers  have  been 
compared  with  others  both  abroad  and  in  this  country,  but  completion  of  the  work 
has  been  delayed  by  Professor  Waldo's  sickness. 

The  extensive  experiments  made  by  Prof.  A.  W.  Wright  looking  to  the  construction 
of  a  normal  barometer  have  been  brought  to  a  satisfactory  conclusion,  and  it  is  desir- 
able that  this  office  obtain  a  duplicate  of  his  apparatus. 

According  to  Hagemann's  and  other,  exnertaqni^barometers  may  be  sensibly1  affected 
by  their  exposure  in  rooms  subject  temrerfg  e^tmu%  and  window  draughts.  I  have 
devised  an  anemo-barometer  to  test  this  question,  and  recommend  that  a  trial  of  it  be 
made. 

(c)  Hygrometers. — The  contemplated  investigation  of  hygrometric  apparatus,  and  es- 
pecially of  Regnault's  formula,  has  been  delayed  by  the  resignation  of  Professor  Upton. 

The  special  Observations  made' at  Pike's  Peak,  Colorado  Springs)  and  ¥o  ma  have 
been  discontinued,  and  the  results  will  be  deduced  as  soon  as  a  competent  person  is 
available.  The  use  of  some  form  of  ventilating  apparatus  for-the  wet  bulb  was  rec- 
ommended by  me  in  a  report  dated  October  18, 1883 ;  probably  the  sling  thermometer 
should  be  now  recognized  as  the  least  objectionable  method  of  obtaining  such  venti- 
lation. 

(d)  Anemometers.— The  sample  anemometers  sent  last  year  to  the  Deutsche  Seewarte. 
for  the  purpose  of  comparison  with  European  standards  have,  it  is  understood,  already 
been  compared,  but  no  report  of  results  has  yet  been,  received.  It  is  very  important 
that  this  office  should  possess  the  apparatus  known  as  "a  whirling  table,"  or  its  equiv- 
alent, and  the  proper  room  for  its  use,  in  order  that  all  of  our  instruments  may  be  tested 
up  to  velocities  of  at  least  40  miles  an  hour.  For  the  higher  velocities  and  for  all  forms 
or  pressure  apparatus  there  are  still  needed  elaborate  theoretical  and  experimental 
investigations.  The  high  velocities  (maximum  186  miles  hourly)  habitually  reported 
by  our  instruments  at  Mount  Washington,  Cape  Hattoras,  &c,,.  impose  upon'  us  the 
responsibility  of  thoroughly  establishing  the  reliability  of  theso.  figures.*  To  do  this 
it  will  be  necessary  to  make  a  considerable  outlay  of  time  and  money,  and  I  recom- 
mend that  steps  be  taken  to  secure  the  necessary  authority.  The  neighborhood  of 
Cape  Hat t eras  offers  an  excellent  location  for  beginning  this  work,  In  order  to  test 
the  exposures  on  Monnt  Washington,  I  have  recommended  that  two  anemometers  be 
placed  on  the  signal  tower,  for  which  purpose  the  owner  of  the  tower  has  kindly  of- 
fered every  facility. 

(ej  Bain-gauge  and  exposure.— 1  have  during  the  past  year  recommended  that  the  8 
inch  gauge  so  long  used  by  this  service  be  considered  as  our  standard,  so  far  at  least 
as  the  diameter  ofthe  mouth  is  concerned,  and  that  each  station  be  supplied  with  two 
such  gauges;  any  others  that  have  been  supplied  should  be  considered  as  experimental. 

In  order  to  study  the  effect  of  exposure  in  its'  narrowest  sense  comparative  observa- 
tions of  two  gauges  were  ordered  to  be  made  at  fifty  stations;  the  results  thus  far 
deduced  from  Vhesthdy  of  these  records  show  a  disagreement' in  extreme  cases  of  50 
per  cent.,  but  it  is  not  yet  ascertained  how  much  of  this  is  due  to  location  and  how 
much  to  the' form' of  the  gauge. 

The  special  series  of  observations  on  Mount  Washington,  intended  as  a  contribu- 
tion to  the  question  of  distribution  of  rainfall  oh  mountain  sides,  has  thus  far  shown 
that  Wfthin  distance's  of  only  a  few  hundred  feet  on  the  summit  there  are  systematic 
differences  in  the  amount  of  rainfall  4ue  to  the  direction  an<J  velocity  of  the  wind. 
The  discrepancies  between  the  readings 'Of  the  different  gauges  observed  Increase  with 
the  velocity  of  the  wind,  the  leeward  gauges  containing  the  greater  rainfall. 

Steps  have  been  taken  to  establish  at  an  early  day  a  new  series  of  rain-gauges  on 
the  east  and  west' sides  ofthe  mountain  at  altitudes  differing  abont  500  feet. 

By  these  means  the  rainfall  at  the  summit  will  be  connected  with  the  records' of . 
surrounding  base  stations,  and  the  law  of  variation  of  rainfall  with  elevation  may  be 
obtained. 

if)  Standard  time.— The  standard  clock  madefbr  this  office  by  the  American  Watch 
Company  at  Walthara,  after  running  for  one  year  on  trial,  has  been  allowed  to  stop, 
and  preparations  are  being  made  to  send  it  to  Waltham  for  slight  improvements, 
which  will  be  made  by  the  maker  without  charge  to  this  office. 

The  necessity  of  having  time-scales  mutually  agreeing  to  within  a  second  has  been 
recently  agaiu  enforced  by  Professors  Rowland  and  Trowbridge  in  order  that  they 
may  successfully  elucidate  the  sudden  changes  recorded  fo^tootrio  registers;  some  ef 
these  changes  are  possibly  records  of  earthquake  Bhocks  and:  tremors,  artd  the  success-  ■ 
ful  establishment  of  such  records  at  many  Signal  Service  stations  will  undoubtedly  * 
facilitate  the  study  and  eventually  the  prediction  of  earthquakes— if  we  may  Judge 
from  the  great  advances  made  fo  seismology  during  the  last  fifteen  years.       -  ■  "   . 

The  steps  taken  by  the  United  8tetes  Government  toward  securing  an  ioternnitionsl  ■ 
convention'  on  the  qnestion  of  a  prime  meridian  and  standard  time  havei  resulted  rn  ' 
fixing  October  1  as  the  date  on  which  the  convention  is  to  be  held,  and' with  yetf* 
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permission  I  have  accepted  a  position  as  delegate.  Although  the  legalization  and 
general  adoption  of  the  syBtem  of  hourly  meridians  from  Greenwich  has  already  taken 
place  in  the  United  States,  yet*  it  has  not  been  proper  for  this  office  to  relinquish  the 
use  of  Washington  lo<5al  time  nntil  all  co-operating  national  systems  of  meteorology 
could  agree  thereto;  all  the  replies  to  a  circular  upon  this  Bubjcct  have  shown  perfect 
unanimity,  and  it  is  therefore  expected  that,  beginning  with  January  1, 16&5,  our  ob- 
servations will  be  taken  simultaneously  throughout  the  world  on  the  even  hours  of 
an  international  time  system. 

TABLES  FOR  REDUCTIONS  AND    CONVERSIONS. 

The  tables  for  derivation  of  dew-poiut  and  humidity ,  based  on  Regnaolt's  formula 
for  the  peychrometer,  have  been  extended  and  continued  in  use,  but  new  tables  will 
be  prepared  as  soon  as  the  formula  has  been  modified  so  as  to  agree  with  recent  data, 
especially  the  observations  at  Pike's  Peak  and  Yuma.  A  table  for  relative  humidity 
at  ordinary  pressures  has  been  completed  for  use,  especially  at  sea. 

The  tables  of  monthly  constants  for  reduction  of  the  barometer  to  sea-level  continue 
in  use,  without  important  change  (see  paper  A).  The  only  considerable  contribution 
to  our  knowledge  of  this  subject  that  has  been  published  during  the  year  consists  in 
the  memoir  recently  read  by  Professor  Loomis  before  the  National  Academy  of  Soiences. 
It  is  by  all  acknowledged  to  be  very  desirable  that  some  more  satisfactory  method  ol 
reduction  should  be  devised,  and  especially  that  there  should  be  uniformity  in  this 
batter  among  all  the  meteorological  offices  of  the  world. 

An  elaborate  table  of  longitudes  and  times  has  been  prepared  and  published  in  order 
to  facilitate  the  securing- of  simultaneity  of  meteorological  observations  at  all  Signal 
Service  and  international  stations. 

CONFORMITY    TO  THE  RESOLUTIONS  OF  THE  INTERNATIONAL  METEOROLOGICAL  CON- 
GRESS. 

The  International  Congress  at  Vienna  in  1873,  and  that  subsequently  held  at  Rome 
in  1878,  having,  through  their  permanent  meteorological  committee',  framed  a  system 
of  rules  and  forms,  and  having  voted  unanimously  that  the  progress  of  meteorology 
required  as  close  conformity  to  these  as  any  way  possible,  I  have,  by  your  order  and 
with  the  assistance  of  Professor  Upton,  submitted  a  report  recommending  such  changes 
in  Signal  Service  methods  as  seemed  desirable  and  practicable. 

These  changes,  having  been  approved  by  yon,  have  already  partially  gone  into  effect, 
but  other  important  points  need  further  consideration.  Among  these  is  the  matter 
of  continuous  self-registers,  as  touched  upon  in  the  following  paragraph: 

STATIONS  OF  THE  FIK8T  ORDER. 

In  order  to  combine  together  records  made  from  three  to  six  times  a  day?  and  in 
order  to  study  minutely  the  changes  going  on  in  the  atmosphere,  a  few  stations  are 
necessary  at  which  continuous,  or  at  least  hourly,  records  are  maintained.  The  ab- 
sence of  such  stations  in  this  country  has  been  greatly  deplored  by  meteorologists, 
and  I  earnestly  recommend  that  one  such  be  established  at  once  at  Fort  Myer  and  be 
furnished  with  conveniences  for  special  investigations  into  such  matters  as  cannot  be 
easily  studied  in  this  city,  as,  for  example,  anemometry,  electricity,  aud  cloud  pho- 
tography. 

RELIABILITY  OP  STATION  BAROMETERS. 

Until  May  10,  1884,  it  was  the  duty  of  this  room  to  compare  the  extracts  from  the 
reports  of  inspecting  officers  and  other  forms  and  data  relating  to  the  correctness  of 
station  barometers,  and  to  suggest  the  proper  action  wherever  any  deterioration  was 
detected. 

This  work  was  confided  to  Professor  Hazen,  and  his  report  on  its  condition  up  to 
June  90,  when  turned  over  to  the  Meteorological  Observatory  by  him,  gives  all  nec- 
essary details. 

As  much  trouble  has  beeu  caused  by  the  deterioration  of  barometers  incident  upon 
the  removal  of  instruments  from  one  building  to  another,  special  instructions  for  such 
removals  and  a  form  for  comparative  readings  have  been  prepared  by  the  study-room, 
and  upon  recommendation  adopted. 

LOCATIONS  OF  STATIONS. 

(a)  Latitude  aud  longitude.— In  order  to  secure  greater  accuracy  iu  the  locations  of 
stations  it  has  beeu  recommended  that  each  report  its  distance  in  miles  north  or  south 
and  east  or  west  of  some  ptomiuunt  public  building  or  geodetio  point  of  reference 
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whose  location  is  accurately  known.  It  thus  becomes  possible  to  distinguish  between 
the  stations  of  various  observers  when  several  are  located  in  the  same  city  or  when 
an  office  has  been  frequently  moved. 

(6)  Altitudes. — When  possible  the  altitudes  of  all  our  stations  depend  upon  rail- 
road, canal,  or  geodetic  leveling;  more  accurate  data  is  continually  being  received, 
and  the  present  condition  of  our  knowledge  is  shown  in  paper  B,  which  it*  extracted 
from  a  report  of  Professor  Hazen,  who  has  nad  charge  of  the  altitudes  of  instruments, 
river-gauge  zeros,  reference  planes,  &c. 

ATM08PHERIC  ELECTRICITY. 

The  system  of  study  and  observation  inaugurated  in  August,  1882,  under  the  gen- 
eral direction  of  Professors  Rowland  and  Trowbridge,  has  continued  and  satisfactory 
progress  is  reported. 

By  your  direction  I  visited  these  stations  in  the  last  week  of  June,  and  my  report 
thereon  shows  the  following  results. 

(<i)  Baltimore  electric  station. — Professor  Rowland  has  set  apart  a  room  in  the  phys- 
ical laboratory  of  the  Johns  Hopkins  University  and  offered  all  possible  photographic 
facilities  for  establishing  and  maintaining  the  Mascart  self-registering  apparatus. 

After  overcoming  many  difficulties  this  has  now  for  several  months  been  made  to 
keep  a  satisfactory  record,  and  Private  Morrell  has  presented  a  memoir  of  preliminary 
results,  which,  on  the  recommendation  of  Professor  Rowland,  has  been  accepted  and 
ordered  to  be  published. 

(b)  Cambridge  el&trio  station. — Professor  Trowbridge  has  instructed  Privates  Mc- 
Adie  and  McRae  and  has,  out  of  apparatus  loaned  by  Harvard  University,  arranged  for 
continuous  photographic  registration  of  electrical  conditions  and  ground  currents. 
A  room  in  the  Lawrence  Scientific  School  has  been  assigned  for  the  uxe  of  these  ob- 
servers, but  much  more  desirable  room  will  be  given  them  in  the  new  •*  Thayer"  phys- 
ical laboratory.  Private  McAdie  has  prepared  a  memoir  on  some  results  of  the  first 
year's  work,  which  it  is  expected  will  Boon  be  submitted  to  you  by  Professor  Trow- 
bridge. 

As  both  of  these  stations  have  now  begun  continuous  observations,  it  is  desirable 
that  they  should  be  recognized  as  distinct  electrical  stations. 

It  is  probable  that  eventually  similar  stations  will  be  advisable  at  other  scientific 
schools  where  The  physical  laboratories  and  the  electrical  experts  are  at  hand. 

In  all  cases  the  meu  and  apparatus  at  such  stations  should,  if  possible,  be  under  the 
coutrol  of  electricians  whom  we  recognize  as  consulting  specialists. 

(c)  International  Congress  of  Electricians. — At  the  request  of  the  International  Cou- 
gress  of  Electricians  this  office  has  undertaken  to  stimulate  a  general  interest  in  this 
subject  and  to  secure  the  co-operation  of  professional  electricians,  telegraph,  tele- 
phone, and  electric-light  companies.  Encouraging  responses  have  been  received  from 
all  these,  and  a  general  convention  on  the  subject  will  probably  be  held  at  an  early 
date.  It  is  believed  that  especially  through  the  telephone  companies  it  will  become 
possible  to  predict  and  rapidly  notify  any  community  of  approaching  thunder-storms. 
In  fact,  by  means  of  this  co-operatiou  it  may  become  possible  to  make  daily  a  some- 
what minute  survey  of  the  electric  condition  at  the  earth's  surface  parallel  in  every 
respect  to  the  magnetic  survey  that  has  already  been  achieved  by  international  effort 

The  observations  of  ground  currents,  made  with  rather  rough  apparatus  by  Lieut. 
Ray  at  Ooglaamie,  have  been  turned  over  to  Professor  Trowbridge,,  who  will  supervise 
their  reduction  by  Private  McRae. 

RAIN  BAND  SPECTROSCOPY. 

About  the  beginning  of  the  present  fiscal  year  a  series  of  spectroscopic  observations 
was  begun  as  referred  to  in  my  last  Annual  Report.  These  have  now  been  continued 
for  over  a  year  at  five  stations,  but,  owing  to  the  resignation  of  Professor  Upton  and  the 
delay  in  appointing  a  successor,  no  definite  study  of  these  observations  has  beeu  made. 
It  is,  however,  probable  that  owing  to  the  roughness  of  this  method  of  observation 
(recommended  originally  by  foreign  meteorologists)  it  will,  as  was  partly  anticipated, 
not  give  results  sufficiently  valuable  to  warrant  its  general  introduction  into  the 
Signal  Service.  On  the  other  hand,  an  improved  apparatus  and  Uiethod  devised  by 
Professor  C.  S.  Cook,  of  Hanover,  N.  H.,  seems  worthy  of  trial,  and  I  have  recom- 
mended that  sufficient  apparatus  to  furnish  three  stations  be  purohased. 

EARTH  TEMPERATURES. 

The  temperature  of  the  earth  at  depths  greater  than  3  feet  has  generally  been  rec- 
ognized as  an  important  contribution  to  our  knowledge  of  climate  and  its  secular 
changes ;  but  temperatures  at  depths  of  from  4  inches  to  3  feet  form  a  still  more  valu- 
able contribution  to  the  study  of  agriculture  and  forestry,  while  the  temperatures  at 
the  immediate  surface  are  an  index  of  any  rapid  changes  in  solar  aud  terrestrial 
radiation.  Observations  of  the  temperature  have  therefore  beeu  requested  by  Pro- 
fessor Langley  as  a  check  upon  the  results  of  his  observations  ou  Mt»  Whitney. 
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Earth  temperatures  at  ordinary  depths  have  been  suggested  as  desirable  by  Professor 
Mend  en  hall,  of  Columbus,  Ohio,  in  connection  with  the  progress  of  agriculture,  and 
also  by  Professor  Trowbridge,  of  Cambridge,  in  connection  with  ground  currents  and 
atmospheric  electricity  proper. 

I  consider  it  desirable  that  ground  currents  and  earth  temperature  should  be  re- 
corded at  both  these  stations  continuously  as  preliminary  to  more  extensive  work  in 
this  line. 

80LAB  RADIATION. 

The  Arago-Davy  actinometers  purchased  of  an  English  maker,  for  the  observation 
of  solar-radiation  at  twenty  stations,  having  been  carefully  compared,  have  been  re- 
ported upon  adversely,  on  the  ground  that  tho  ordinary  thermometers  in  vacuo  are 
decidedly  preferable  to  the  maximums  used  by  English  observers.  The  maker  having 
stated  on  what  conditions  ho  will  make  (he  necessary  changes,  I  have  recommended 
the  substitution  of  ordinary  for  maximums. 

In  order  that  we  may  have  actinomctric  standards  conformable  to  the  conditions 
demanded  by  Professor  FerreFs  researches,  I  have  with  him  drawn  up  the  necessary 
specifications,  and  standard  instruments  have  been  ordered  of  Professor  Marie"  Davy, 
director  of  the  Mont  Souris  Observatory.  It  is  evident  that  through  the  recent  strid- 
es of  Professor  Ferrel  a  decided  advance  has  been  made  in  our  knowledge  of  this 
instrument. 

MOUNT  WHITNEY  MILITARY  RESERVATION. 

This  reservation  was  officially  declared  on  October,  1883,  but  no  special  observations 
have  been  made  there  during  the  past  year.  The  great  advantages  offered  by  this 
location  make  it  probable  that  in  another  year  it  will  be  desirable  to  occupy  this 
station  for  the  determination  of  various  questions  in  hygrometry,  solar  and  terrestrial 
radiation. 

TORNADO  STUDIES. 

The  collection  and  study  of  data  relative  to  tornadoes,  was,  in  January,  1884,  added 
to  the  duties  of  tho  study  room,  and  Sergeant  Finley  (who  has  devoted  himself  to  this 
branch  of  the  service  since  1878)  was  transferred  to  take  charge  of  this  subdivision. 
A  fall  report  of  his  connection  with  the  work  is  submitted  herewith  (see  paper  C), 
from  which  it  will  be  seen  that  up  to  June  30  he  has  secured  957  special  tornado 
reporters,  and  has  issued  tho  necessary  instructions.  He  has  also  published  a  series  of 
tornado  charts  illustrating  tho  special  features  of  tho  groups  of  tornadoes  that  occurred 
or.  February  19,  March  11,  25,  April  1,  14,  27,  28,  May  5,  18,  2L,  Juno  7,  8,  July  4,  5, 
all  of  1884.  These  have  been  widely  recognized  as  throwing  much  light  upon  a  sub- 
ject in  general  but  little  understood.  Records  have  been  collected  relative  to  several 
hundred  tornadoes  additional  to  the  GOO  tabulated  in  Professional  Paper  No.  VII. 
In  order  to  test  the  practical  value  of  the  knowledgo  thus  obtained,  daily  tornado  pre- 
dictions were  by  your  orders  undertaken,  and  have  continued  uninterruptedly  from 
March  10  to  the  present  date.  Tho  country  was  divided  into  eighteen  tornado  dis- 
tricts, each  averaging  about  200  miles  square,  and  for  each  of  these  predictions  have 
been  made,  at  first  twice  daily  at  10  a.  m.  and  6  p.  in.  eight  hours  in  advance,  but  now 
once  daily  at  10  a.  in.  for  sixteen  hours  in  advance,  stating  whether  or  not  tornadoes 
are  likely  to  occur. 

These  tornado  predictions  are,  therefore,  in  many  respects  comparable  with  the 
predictions  of  high  winds,  made  by  hoisting  cautionary  signals.  The  absence  of  a 
tignal  means  no  hi:  h  winds  expected,  and  the  sense  of  security  enjoyed  by  the  mari- 
time community  when  no  cautionary  signal  is  displayed  has  for  years  been  recognized 
as  being  of  (Treat  value  to  the  community. 

It  is  anticipated  that  precisely  similar  advantages  must  result  to  the  inland  com- 
munities if  we  adopt  a  parallel  system  of  signals  or  warnings  as  soon  as  tho  accuracy 
of  these  predictions  equals  that  of  the  cautionary  signals.  Thus  far  the  predictions 
have  been  considered  as  purely  a  matter  of  preliminary  study  and  practice. 

INDEX  TO  METEOROLOGY. 

In  order  to  avail  ourselves  of  the  numerous  published  investigations  by  meteorolog- 
ical students,  attention  has  continued  to  be  given  to  the  formation  of  an  index  cata- 
logue of  meteorological  literature;  in  March,  1884,  this  work  was  confided  to  Mr.  C. 
J.  Sawyer  as  bibliographer. 

The  catalogue  of  meteorological  literature  compiled  for  this  office  by  Mr.  G.  J. 
SymoDs,  of  London,  wih  the  assistance  of  Professors  Andre*  Poey  and  M.  Leon  Teisse- 
reuc  de  fiort,  of  Paris,  has  been  received,  and  is  being  combined  witii  tbe  meteorolog- 
ical titles  from  the  Royal  Society  catalogue  of  scientific  papers  and  other  Honrces. 

Through  the  courtesy  of  Dr.  Uustav  Hellmann,  of  Berliu,  this  collection  will  be  en- 
riched by  the  incorporation  of  the  titles  in  his  recently  published  "  Reperlorium  der 
Deutschen  Metcorologie,"  while  many  other  very  valuable  additions  have  beeu 
obtained  through  the  co-operation  of  meteorologists  in  this  country  and  abroad.  The 
number  of  titles  (40,000)  fully  warrants  the  expectation  of  an  approximately  oonv 
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t>tot«  bibftbmphy  of  meteorology,  and  the  touty  o<vopumtiaB«f  many  meisotslogists 
shows  their  high  appreciation  of  the  importance  of  the  work* 

INTERNATIONAL  POLAR  STATIONS. 

The  international  agreement  by  virtue  of  which  every  civilised  nation  has  contrib- 
uted ite  share  towards  meteorological  and  magnetic  observations  in  Arctic  and  Aat- 
Arctio  regions  has  during  the  past  year  been  brought  to  completion. 

The  observations  at  Point  Barrow  and  Lady  Franklin  Bay,  in  charge  of  Lieutenants 
Bay  and  Greely,  respectively,  were  discon tinned  in  August,  1883 ;  the  former  parly  re- 
.turned  to  Washington  in  October.  In  the  preparation  of  this  work  fcr  publication 
..the  study  room  has  merely  an  advisory  responsibility,  and  has  been  freely  consulted. 
The  meteorological  observations  made  by  the  L.  F.  B,  Relief  Party  of  1883  were  pie- 
pared  for  publication  under  my  supervision,  and  ordered  printed  as  Signal  Service 
Note  No.  XIV. 

The  observations  made  by  Private  Palmaerts  on  the  L.  F.  B.  Belief  expedition  of 
1882  have  been  received ;  but  as  these  were  made  with  unverified  instruments  it  ap- 
pears unnecessary  to  publish  them  in  full. 

In  response  to  an  invitation  from  the  International  Polar  Commission  relative  to 
,  the  possibility  of  continuing  these  Polar  stations  for  several  years  longer,  it  has  been 
advised  that  we  await  first  the  publication  and  discussion  of  the  observations  that 
have  accumulated  during  1801-<'8g-'e& 

THUXDRR-STORK  STUDIES. 

Notwithstanding  the  importance  of  making  a  special  study  of  thunder-storms,  and 
although  it  had  several  times  been  urged  upon  your  predecessor,  it  had  not  been  rec- 
ognized by  this  office  as  a  special  branch  of  its  work  until  the  spring  of  1884,  when 
at  his  own  request  Professor  Hazen  was  by  you  authorised  to  begin  the  collection  and 
study  of  thunder-storms  data. 

The  details  of  this  work  are  given  in  a  short  extract  from  his  report  (see  Paper  D), 
from  which  it  will  be  seen  that  through  the  co-operation  of  the  Postmaster-General 
several  thousand  voluntary  observers  have  been  secured!  and  the  system  of  prompt 
report  by  postal  card  is  iu  successful  operation. 


SCIENTIFIC  PUBLICATIONS 


A  number  of  publications  have  emanated  from  the  study  room  during  the  past  year, 
and  have  been  published  either  with  your  permission  in  scientific  journals  or  by  your 
order  as  Signal  Service  papers.    The  following  is  a  list  of  such  publications : 


No. 


lo 


Title  and  reference. 


On  a  method  of  filling  barometer  tubes.  American  Journal  of  Science,  Jan- 
uary, 1884. 

Reply  to  Heath's  criticism  ofFerrel.    L.  E.  &  D.  Philosophical  Megasine,  1881. . 

Study  of  meteorology  in  the  Higher  Schools  of  Germany,  Switzerland,  and  Aus- 
tria. Signal  Service  Notes,  No.  Till.  (A  translation  of  this  Signal  8ervice 
Note  has  been  published  in  the  "Meteorologische  Zeitschrift,"  March- April, 
1884. ) 

The  Russian  Meteorological  Service.    Science,  February,  1, 1884 

How  to  save  life  fr.*m  tornadoes.    Burlington  (Iowa)  Chronicle,  May,  1884 

Tornado  predictions.    American  Meteorological  Journal,  July,  1884 , 

Progress  in  tornado  investigation.    Science,  Cambridge,  .Tunc  20, 1884 

The  character  of  600  tornadoes.  A  revised  edition  or  Professional  Paper  No. 
VIL 

Charts  of  relative  storm  frequency  for  a  portion  of  the  northern  hemisphere. 
Professional  Paper  No.  XIV. 

The  special  characteristics  of  tornadoes  with  practical  directions  for  the  protec- 
tion of  life  and  property.    Signal  Service  Notes,  No.  XII. 

Signal  Service  tornado  circulars  1-24.  {These  are  confined  mostly  to  instruc- 
tions and  forms  for  tornado  observers,  and  preliminary  charts  of  tornadoes.) 

The  effect  of  wind  currents  on  rainfall.    Signal  Service  Notes,  No.  XVI 

The  relation  between  northers  and  magnetic  disturbances  at  Havana,  Cuba. 
Signal  Service  Notes,  No.  XI1L 

Thered  shies.    Science,  January  llv  1884 , , 

Numerous  contributions  on  the  progress  of  meteorology.  Reviews  of  meteor- 
ological publications,  &c. 

Notes  on  meteorological  progress  in  1882  and  1883.    Smithsonian  Report  lor  1888 

The  prediction  of  the  weather.  (Chanter  IV  of  "  How  to  use  weather  map*.") 
Stenal  Service  Circular.  .  f 

Bibliography  of  meteorology  for  18P3.    Smithsonian  Report,  1883  . . .; 

Thermometer  exuosure.    American  Journal  of  Science,  May,  1684. 

The  dry  and  wetbulb  thermometer  fronde.  American  Meteorological  Journal, 
June,  1884.  . 

The  motion  of  waves  of  cold  in  the  United  8tste#.    Soienoe,  February  8. 1884  — 

The  origin  of  a  tornado.    Washington  Bally  Post,  March  80„  1884 

The  sun-glows.    American  Journal  of  Science,  Maron,  1884 


F.Waldo. 

F.  Waldo. 
F.  Waldo. 


F.  Waldo. 
J.  P.  Finley. 
J.  P.  Finley. 
J.  P.  Finley. 
J.  P.  Wntey. 

J.  P.Fmhjy. 

J.  P.  Finley. 

J.  P.  Finley. 

Q.  B.  Curtis. 
O.  K.  Curtis. 

W.  tJi 
W 

C.Abbe. 

C.  Abbe, 

C.  J.  Sawyer. 
H.~A.  Hssen. 
H. 


B.  A.HaseSj 
H.  A.  Hates. 
H.  A.  Hasen. 
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IN8TBUCTION  IN  METEOROLOGY. 

The  study  room  has  continued  to  be  as  heretofore  somewhat  occupied  in  the  matter 
of  instruction  in  meteorology.  Not  only  has  nearly  the  whole  time  of  Professor  Waldo 
been  given  to  the  school  at  Fort  Myer  during  the  past  five  or  six  months,  but  in  sev- 
eral ways  efforts  have  been  made  tojstimulate  greater  attention  to  this  subject. 

(a)  Lectures  at  Fort  Myer. — Courses  of  ten  lectures  were  given  in  the  fall  of  1883  to 
the  class  then  under  instruction  at  Fort  Myer  by  myself  and  Professors  Upton  and 
Hazen,  aod  shorter  courses  by  Professors  Waldo  and  Russell.  These  courses  covered 
substantially  the  same  ground  as  those  detailed  in  my  previous  report}*,  except  some 
changes  in  the  course  by  Professor  Upton,  for  the  details  of  which  see  the  accompany- 
ing iuclosure  (Paper  E.) 

(b)  Instruction  of  officers. — In  December,  1883,  two  officers,  Lieutenants  Woodruff 
and  Glassford,  were  ordered  to  pursue  under  me  the  course  of  instruction  prescribed 
38  preliminary  to  duty  for  indication  officers.  This  course  was  somewhat  modified 
with  your  permission,  and  was  completed  on  the  28th  of  June. 

(c)  General  system  of  instruction  for  the  service. — The  experience  had  in  instruction 
yas  embodied  in  a  report  from  me  dated  May  1,  recommending  a  general  system  of 
instruction,  examination,  and  promotion  for  the  whole  service. 

This  elaborate  report  is  adapted  to  the  present  condition  of  neglect  of  meteorology 
in  schools  and  colleges.  No  such  extensive  instruction  would  be  necessary  if  we 
could  directly  secure  a  sufficient  number  of  educated  meteorologists  as  observers, 
officers,  and  experts. 

(d)  Course  of  instruction  for  colleges. — It  is  very  desirable  that  the  colleges  should 
pay  more  attention  to  meteorology,  and  something  has  been  done  to  stimulate  activity 
in  this  matter,  as  follows: 

(1)  A  course  of  study  was  suggested  by  me  for  use  at  Brown  University.  (See 
Paper  F.) 

(2)  Professor  Waldo's  report  ou  the  study  of  meteorology  in  Germany  has  been 
widely  circulated  in  this  country  as  Signal  Service  Note  No.  VIII. 

(3)  A  short  course  of  lectures  was  given  to  the  Washington  Normal  School,  aud 
with  your  permission,  others  have  been  promised  to  Johns  Hopkius  University  and 
Colombian  University. 

{e)  Ttzt  books. — An  explanation  of  the  sources  of  error  and  of  the  ordinary  formula) 
for  correcting  meteorological  instruments,  such  as  the  barometer,  thermometer,  an- 
emometer, <fcc  ,  having  been  needed  in  the  instruction  of  men  and  officers,  I  have  by 
jour  order  undertaken  to  make  such  compilation  which  will  bo  mainly  an  enlarge- 
ment of  my  course  of  leateres  at  Fort  Myer.  Such  information  is  easily  obtained  in 
French  and  German,  buCTs  not  available  in  English. 

The" Popular  Essays" by  Professor  Ferrel,  whose  publication  was  anticipated  in  my 
last  annual  report  have  appeared  as  Professional  Paper  No.  XII,  and  have  been  used 
to  great  advantage  in  the  course  of  instruction  for  the  indications  room,  which  course 
needs  revision  annually  in  order  to  keep  up  with  the  progress  of  the  science. 

if)  Special  course  of  instruction  under  experts. — The  necessity  of  securing  proper  in- 
struction for  the  able  enlisted  men  who  are  selected  for  special  observations  1n  diffi- 
cult departments  in  meteorology  has,  as  before  explained,  led  to  the  instruction  of 
Privates  Morrell,  McAdie,  and  McRae  in  atmospheric  electricity ;  an  equally  valuable 
but  to  us  novel  and  difficult  class  of  observations  relates  to  the  absorption  of  sunlight, 
the  polarization  of  the  light  of  the  sky,  the  spectroscopic  analysis  of  the  colors  of  the 
sky  and  clouds;  as  these  observations  will  probably  give  us  important  knowledge  of 
the  moisture  and  other  atmospheric  conditions  I  have  recommended  that  Sergeant  O. 
B.  Cole,  of  the  Boston  station  in  addition  to  his  other  duties  report  to  Prof.  £.  C. 
Pickering,  of  Cambridge,  for  instruction  and  practice  in  this  work. 

General  notes  and  correspondence. — With  your  permission  the  members  of  the  study 
room  have  continued,  but  only  to  a  very  limited  extent,  to  publish  in  scientific  and 
popular  journals  brief  abstracts  or  notices  of  new  books,  inventions,  discoveries,  &c. ; 
thus  utilizing  for  the  benefit  of  the  general  public  the  extensive  reading  that  is  nee- 
wanly  fcept  „p  a^  ^is  office. 

lu  the  course  of  the  scientific  correspondence  of  the  offico  there  has  been  frequent 
occasion  to  prepare  letters  embodying  information  which  cannot  but  contribute  to 
the  instruction  of  the  community. 

In  these  replies  the  following  subjects  among  others  have  been  treated  of: 

Solar  aud  terrestrial  radiation. 

The  variations  of  temperature  and  rainfall  on  mountain  sides. 

Periodicity  of  rainy  and  dry  seasons. 

The  influence  of  the  moon  and  planets  on  the  weather. 

Frost  phenomena  on  sandy  ground. 

Cloud  studies. 

Notes  on  the  history  of  Meteorology  in  the  United  States. 

The  red  sunsets  of  1883,  1884. 
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MISCELLANEOUS. 

(a)  Civil  Service  examination.— On  account  of  tb«  necessity  of  filling  the  vacancy 
caused  by  the  resignation  of  Professor  Upton  much  time  has  been  consumed  in  the 
effort  to  select  a  successor  in  accordance  with  the  rules  of  the  Civil  Service  Commis- 
sion. By  special  act  of  the  President  and  Secretary  of  War  the  competition  was 
opened  to  the  enlisted  men  of  the  corps. 

In  order  to  indicate  the  standard  which  was  sought  to  be  established  by  the  ex- 
amination, I  append  two  lists  of  questions,  the  first  (Paper  G)that  which  was  adopted 
for  a  non-competitive  examination,  and  the  second  (Paper  H)  that  adopted  for  a  final 
competitive  examination.  From  this  latter  paper  it  will  be  seen  that  it  was  the  in- 
tention of  the  special  board  of  examiners  to  determine  by  the  first  portion  of  the  ex- 
amination a  list  of  such  candidates  as  possessed  sufficient  knowledge  to  make  them 
eligible,  and  by  means  of  the  second  portion  of  the  examination  to  select  the  one  whose 
experience  and  ability  in  original  study  made  him  the  most  desirable. 

It  would  seem  desirable  that  in  case  of  any  future  similar  examination  thia  second 
part  be  made  more  prominent. 

(6)  Distribution  of  publications, — The  question  of  the  proper  edition  and  distribution 
of  the  meteorological  publications  of  thisuofnee  has  frequently  been  referred  to  the' 
stndy  room,  and  considerable  labor  has  been  given  to  the  formation  of  a  list  of  regu- 
lar recipients  as  distinguished  from  the  miscellaneous  and  occasional  request*. 

(c)  The  sunset  phenomena  of  ISS'S. — The  remarkable  red  sunset  skies  of  the  autumn 
and  winter  of  1883  gave  occasion  to  severakbrief  studies,  the  results  of  which  were  em- 
bodied in  short  papers  by  Professors  Upton  and  Hazen,  as  previously  enumerated  in 
the  section  on  publications.  The  lack  of  systematic  and  satisfactory  methods  of  ob- 
servations of  sky  colors,  and  absorption  of  sunlight,  polarization,  &c,  was  sadly 
felt  when  thisbeautiful  phenomenon  surprised  not  only  us  but  meteorologists  through- 
out the  world,  and  several  have  expressed  the  hope  that  another  such  experience  will 
find  us  prepared  with  instruments  and  experienced  observers. 

The  extensive  areas  of  smoky  haze  from  forest  fires  offer  us  in  this  country  annual 
opportunities  of  investigating  analogous  optical  phenomena.  I  have,  therefore,  after 
correspondence  and  consultation  with  Professor  Pickering  of  Harvard  College  Obser- 
vatory recommended  that  a  competent  sergeant  be  ordered  to  report  to  him  for  instruc- 
tion in  the  proper  optical  observations.  As  every  indication  pointed  toward  the 
eruption  of  Krakatoa  as  the  origin  of  this  special  phenomenon,  some  attention  has  been 
given  to  the  collection  of  volcanic  dust,  two  specimens  of  which  have  been  submitted, 
one  collected  near  Krakatoa  and  presented  by  Professor  Unton,  the  second  gathered 
by  8ergeant  Applegate  at  Unalashka,  and  emanating  froifla  volcano  in  its  neighbor- 
hood. As  an  intimate  connection  between  the  matter  erupted  from  all  the  volcanoes  in 
the  Pacific  Basin  had  been  plausibly  made  out,  both  of  the  above  samples  were  submitted 
to  Mr.  J.  S.  Diller,  assistant  to  the  director  of  the  United  States  Geological  Survey, 
and  his  report  thereon  has  been  published  in  "Nature."  It  is  recommended  that  ob- 
servers at  favorable  stations  be  ordered  to  secure  every  vestige  of  atmospheric  dust 
that  may  be  brought  down  by  rain  or  snow.  This  can  easily  be  accomplished  by  fur- 
nishing rain-gauges  of  the  pattern  adopted  by  Mr.  Fitzgerald,  of  the  Chestnut  Hill 
Water  Works,  Boston,  Mass. 

(d)  Self-recording  apparatus. — As  very  many  important  questions  can  only  be  an- 
swered by  reference  to  reliable  self-registers  on  which  the  minutestohanges  are  recorded, 
it  is  considered  very  desirable  that  at  least  half  a  dozen  stations  should  be  supplied 
with  the  best  forms  of  self-registers  for  pressure,  temperature,  wind  force  (not  velocity 
only,  but  also  pressure  in  pounds  per  square  foot),  wind  direction,  rainfall,  sunshine. 
In  these  registers  special  care  should  be  taken  that  the  time  scales  be  large  enough  to 
show  fractions  of  minutes,  or  capable  of  such  enlargement  subsequently,  and  be  mu- 
tually consistent  to  within  a  second.  * 

(e)  Iremtlations. — In  order  to  disseminate  in  this  country  kuowledge  on  subject* 
that  may  have  special  interest,  a  little  time  has  been  occasionally  devoted  to  the  prep- 
aration of  translations  of  interesting  foreign  papers  on  meteorology.  Two  suoh  trans- 
lations have  been  prepared  during  the  year ;  namely,  Pernter  "  On  the  formula  for 
the  Psyohrometer,''  and  Woeikoff  "  On  the  climatic  conditions  of  past  and  present 
glacial  phenomena." 

(/.)  Scientific  andmililaty  ballooning.— As  the  use  of  the  balloon  for  military  purposes 
has  received  much  attention  and  is  highly  appreciated  in  Europe,  it  is  probable  that 
this  also  may  at  some  time  become  a  duty  of  the  Sigual  Office. 

It  is,  therefore,  proper  to  call  your  attentiou  to  the  fact  that  several  important 
problems  in  meteorology  can  be  studied  only  with  the  help  of  balloons  and  ascensions, 
and  it  is  desirable  that  the  Signal  Service  should  not  neglect  this  method  of  investi- 
gation. All  ascensions  hitherto  made  in  this  country  have  been  business  ventures,  in 
which  all  scientific  interests  have  been  subservient  to  financial  considerations. 

I  recommend  that  arrangements  be  made  with  Prof.  S.  A.  King,  of  Pliiladelpnia, 
looking  to  one  or  more  ascensions  in  which  the  object  shall  be  to  attain  the  greatest 
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possible  height  Dear  the  center  of  an  area  of  high  barometer  and  again  near  the  cen- 
ter of  an  area  of  low  barometer;  also  at  night  time  during  an  aurora  and  again  at 
midday  during  a  season  of  frequent  thunder-storms. 

The  special  observations  to  be  made  on  these  occasions  will  of  course  vary  with  the 
tine  and  nature  of  the  ascension.  We  frequently  find  ourselves  unable,  from  the 
weather  maps,  to  find  what  has  become  of  the  mass  of  air  that  blows  from  both  sides 
towards  a  long  barometric  trough.  It  would  seem  that  this  question  can  best  be 
studied  by  means  of  verv  small  balloons  from  1  to  3  feet  in  diameter,  each  bearing  a 
numbered  tag.  By  setting  free  many  such  balloons  at  a  number  of  stations,  by  ob- 
serving their  courses  and  subsequent  landing  places,  it  is  believed  that  a  considerable 
addition  to  our  knowledge  will  be  made.  Similar  small  but  captive  balloous  have 
been  successfully  used  for  obtaining  maximum  and  minimum  temperatures  at  moder- 
ate heights  in  the  atmosphere. 

The  ascensions  that  are  generally  made  on  the  4th  of  July  at  numerous  places  in 
this  country  were  studied  by  me  in  \&l\-yT%->l$i  in  connection  with  the  daily  weather 
maps  of  those  dates,  and  helped  to  elucidate  the  atmospheric  conditions  on  those  days, 
and  I  renew  my  recommendation  first  made  at  that  time  as  to  the  systematic  use  of 
small  free  balloons. 

{$)  International  Meteorological  Congress. — In  conclusion,  I  beg  to  call  attention  to  the 
importance  of  a  personal  inspection  by  yourself  of  the  European  weather  bureaus  on 
the  occasion  of  the  forthcoming  International  Congress. 
I  have  the  honor  to  remain,  very  respectfully  yours, 

•  CLEVELAND  ABBE, 

Professor  and  Assistant, 


[Inclosnres.] 
Parr  A. — Monthly  constants. 
Paper  B. — Locations  of  Signal  Service  barometers. 
Paper  C. — Sketch  of  progress  in  tornado  study. 
Paper  D. — Progress  in  study  of  thunder  storms. 
Paper  E. — Lectures  delivered  by  Professor  Upton. 
Paper  F. — Sketch  of  a  coarse  of  study  in  meteorology. 
Paper  G. — Questions  for  non-competitive  examination. 
Paper  H.— -Question*  for  competitive  examination. 


Paper  A. 


MONTHLY  CONSTANTS  FOR  REDUCTION  TO  SEA  LEVEL. 

GxxsRAL  Orders  \  '  Signal  Office,  War  Department, 

No.  5,  S  Washington,  January  10,  1884. 

The  following  revised  list  of  monthly  constants  for  the  reduction  of  barometric  ob- 
wrrations  is  published  for  the  information  of  all  concerned.  The  column  headed  "Al- 
titude" contains  the  elevation  above  sea  level  of  the  barometers  at  the  several  sta- 
tions, as  adopted  by  this  office.  The  letter  B  denotes  that  the  altitude  has  been  ob- 
tained from  barometric  readings.  The  values  giveu  in  this  column  will  be  used  on  all 
forms  instead  of  values  hereto/ore  in  nse. 

Monthly  constant*  for  the  reduction  to  sea  level  of  barometric  observation*  made  at  Signal 
9  Service  stations. 


| 

Seduction  constant  for  each  month. 

Station. 

3 

i 

i 

0.08 

a  04 

0.70 

_.    1 

•c   1    £ 

±\&_ 

0.08,  0.08 
0.04  0.0* 
0.69:  0.60 

3 

July. 
Aug. 

! 

lilil 

AIW.N.Y 

Alexander. Fort,  Alaak*  .... 
Alpena,  Mich 

75 

38 

609 

5.050B 
2.710B 

1,129 

13 

183 

45 

as 

0.09 
0.05 
0.71 

0.09 
0.05 
0.71 

0.08;  0.08,'  0.O81  a  08 

0.011  0.04  0.041  0.04 
0.651  0.64'  0.64!  0.65 

0.08  0.08  0.09 
0.04   0.05  0.05 
0.67   0.70   0.71 

Apache.  ForLArta 

AMtnaboina,  Fort,  Mont 

AthatavGa                      

5.12  5.10 
3.04-1  3.04 

1.23   L  22 
0.011  0.01 

5. 02!  4. 92  4. 82 
3. 01;  2. 90  2. 84 

1.21:  1.19,  1-17 

4.75   4.74   4.72J  4.80!  4.90'  5. 10|  6.08 
2. 79|  2. 73.  2. 75  2. 85  2. 92  2. 98  8. 03 

i        1 

lift.  1   15    1.1S    I.17;  1.19    1.22    1.23 

Atlantic  CHyN.  J  1 

0.01'  0.01 

0.011  0.0l'  o.or  0. Oil  0.0l|  0.01|  o.oil  0.01 

A "flirts.  0a    

0. 20,  0. 20,  0. 20,  0. 19 
0.05'  0.05!  0.05   0.05 
0.02;  0.02,  0.02,  a  02 

0. 19,  0. 19'  0. 19   0. 19  0. 19,  0. 19  0. 20!  0. 20 

BthimMtAMd 

BuMptCttar,-*-* 

0.05'  0.05'  0.05|  0.051  0.05J  0.0*|  0.05   0.05 
0.02,  0.021  0.02|  0.031  0.02|  a  021  0.02,  0.02 
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Behring's   Island, 

Sea. 
Bennett.  Fort,  Dak 
Benton,  Foi  t,  Mont 
Bismarck,  Dak 
Block  Island,  K. I 

Boi»6  City,  Jdalio 
BoBtou,  iia»s 
Brownsville.  Tex 
Buffalo,  N.Y 
Bufunl,  Fort,  Dak 


Cairo,  111 

Canby,  Fort,  Wash 

Capo  Henry,  Va  .  

Clpe  May.N.  I 

Cape  Mendocino,  Cal 

Cedar  Key  s.  Fla 
Charleston.  S.  C 
Chailotte,  N.C.  ... 
Chatlan-  oj:a,  Tenn 
Cheyenne,  Wyo  . . . 


Chicago,  111 

Chincoteaguc.  Va 
Cincinnati.  Ofaio' 
Cleveland,  Ohio  . 
Coleman  City,  Tex 

Columbus.  Obio  .  . 
Concho,  Forts  Tex 
Custer,  Fort.  Mont 
Davenport,  Iowa  . . 
Davis,  Fort,  Tex... 


Dayton,  Wash.  T 

Den d wood,  Dak 

Delaware  Breakwater,  Del  . 

Denver,  Colo 

Des  Moines,  Iowa 


Detroit.  Mich 

Dodjre  City,  Kans  . 
Dubuque,  Iowa — 

Duluth,  Minn 

Eastport,  Me 


Elliott,  Fort,  Tex  . 

El  Paso,  Tex 

Erie,  Pa 

Escanaba,  Mich... 
Fort  Smith,  Ark.. 


Galveston,  Tex 

Grand  Haven,  Mich. 
Grant,  Fort,  Aria  ... 

Hatteras,  N.  C 

Helena,  Mont 


805 
1.900B 
3. 040  B: 

015 
4.040B 

1.6C7B 
4.600B 

20 

5,294 

849 

601 

2,517 

665 

687 

01 

2.650B 
3.764B 

681     I 

612 

449 

40    i 
620 
4, 860 1* 

12 
4.100B 


0.90 

0.90 

1 
0.891 

2.02 

2.02 

1.07 

3.38 

3.36 

3.33! 

0. 71 

0.7U 

0.69 

4.98 

4.96 

4.881 

1.8l' 

1.82 

1.821 

4.95,  4.92 


5.52    5.521 
0.97   0.971 


4.84! 
0.02 
5.44. 
0.961 


0.73 

0.70 

0.69 

0.69 

0.60 

0. 02 

0.02 

0.02 

U02 

0.02 

0.1.7 

0.65 

0.65 

0.04 

0.64 

0.76 

0.73 

0.73 

0.72 

0.  72 

1.82 

1.79 

1.75 

1 

1.76 

1.74 

0.87 

0.84 

0.84 

0.83 

0.83 

1.94 

1.96 

1.87 

1.88 

1.86 

3.18 
0.07 

3.10 

3.06 

3.02 

3.06 

0.64 

0.04 

0.63 

0.63 

4.79 

4.72 

4.61 

1 

4.64 

4.65 

1.76 

1.76 

1.75 

1.72 

1.72 

4.69 

4.52 

4.441 

4.43 

4.44 

0.02 

0.02 

0.02 

0. 02" 

0.02 

5.27 

5.16 

5.04. 

5.01 

5.  02 

0.93 

0.89 

0.88 

0.88 

0.88 

0.7Q 

0.751  0.75 

2.7A. 

2.74'  2.73 

0.77| 

0.76  0.751 

0.8L 

0.81'  0.70 

0.07 

0.07   0.07 

1          | 

2.93' 

2.90   2.83 

3.88 

3.88'  3.80' 

0.77 

0. 77,**).  77j 

0.72 

0.72   0.71 

0.  50 

0.50   0.49, 

I 

0.73  0.70 
2.641  2.55 
U.73  0.70 
0.77  0.75 
0.07   0.07 


Huron,  Dak 

Indianapolis,  Ind. 
Indianoia,  Tex  ... 
Jacksonville,  Fla. 
Keokuk,  Iowa 


Key  West,  Fla 

Kitty  Hawk.  X.  C  .. 

Knoxville,  Tenn 

La  Crosse.  Wis  

Leavenworth ,  Kans . 

Lewiston.  Idaho 

Little  Rock,  Ark.... 
Los  Angeles.  Cal  — 

Louisville,  Ky 

Lynoh burg,  va 


1,305 
753 

26 

43 
618 

20 

22 
980 
725 

842 

780  B 

298 

371 

530 

652 


0.04^  0.04 
0.71  0.71 
4.90  4.86 
0.01  0.01 
4.43   4.40 

I 
1.51  1.52 
0.84  0.85 
0.<Kt  0.03 
0.05  0.05 
0.70   0.70 

0.02  0.02 
0.02,  0.02 
1.08!  1.08 
0.  84  0. 84 
0.96:  0.95 

0.  87,  «.  87 
0.33|  0.33 
0.40,  0.40 
0.59  0.59, 
0.72|  0.72 


0.041 
0.70 
4.83 
0.01 1 

4.37. 

1.48 
0.84, 
0.  03| 
0.05 
0.69 

O.O2' 
0.  02 
1.06 
0. 82 
0.94 

0.86 
0.33 
0.4<> 
0.69 
0.721 


I 


2.78 
3.74 
0.76 
0.69 
0.48 
I 

0.04 
0.09 
4.73 
0.01 
4.26 

0.82 
0.03 
0.04 
0.67 

0.02, 
0.  02 
l.04! 
0.80| 
0.91 

0.85. 
0. 32J 
0.401 
0.57 
0.7ll 


2.70 
3.64! 
0.72 
0.66 
0.47, 

0.04, 
0.60< 
4.61 
0.011 

4«, 

1.35! 
0. 70, 
0. 03 
0.04 
0.65 


A  69  0.69 

2.51  2.50 

0.09  0.fc9 

0.73  0.72 

0.07  0.06 

2.67  2.64 
3.59  3.60 
0.72  0.71 
0.65  0.64 
0.46  0.46. 


I 
0.04  0.04 
0.65  0.65 
4.54  4.57 
0.01  0.01 
4.12  4.06 


0.69 
2.48 
0.09 
Q.72 
0.07 

2.64 
H.00 
0.71 
0.64 
0.46 
I 

0.04 
0.65 
4.57, 
0.01 
4.09 


1 


1.34 
0.78 
0.03 
0.04 
0.64 


0.02 
0.02 
1.02 
0.761 
0.88' 


I  I 

0.02 
0.02, 
1.01 
0.70] 
0.87 


0.84 
0.31 
0. 40 
0.55 
0.681 


0.82 
0.31 
0,39 
0.55 
0.67 


1.32  1.34 

0.77  0.77 

0.03  0.03 

0.04  0.04! 

0.63  0.63 
I  I 

0.02  0.02! 

0.02  0.02| 

1.00  1.01! 

0.75  0.75 

0.66  0.86 

0.81  0.  fill 

0.31  0.31 

0.39  0.391 

0.56  0.551 

0.67  0.671 


0.09 
0.  l»2 
0.05 
0.72 
1.79 

0.84 
1.90 
3.12 
0.65 
4.70| 

1 
1.75 
4.56- 
0.02 
5.11 
0.89 

1 
0.69 
2.55 
0.70, 
0.74 
0.07 

2.09 
3.65 
0.71 
0.66 
0.47 

! 

0.04 
0.66 
4.60 
0.01 
4.17, 

1.38 
0.78 
0.03 
0.04 
0.65| 


0.02! 
0.06' 
0.86 
0.831 
6.04 

0.71' 

0.02 
0. 

0.74 
1.82 


0.02  0.02 

0.06  0.06 

0.  *8  0.89 

0.  85  0  P6 

6.23  6.30 

0.74  0.76 

0.02  0.02 

0.69  0.70 

0.77  0.' 

1.89  1.90 


0.86  0.89   0.91 

1.95  2.01    2.02 

3.24  3.32   3.40 

0.66  0.69   0.71 

4.85  4.90   4.94 
I 

1.79  1.79   1.84 

4.68  4.84    4.99 

0.02  0.02   0.02 

5.26  5.50   5.52 

0.92  0.95   0.98 


0.711  0.74 
2.63  2.74 
0.72!  0.75 
0.76;  0.79 
0.07;  0.07 

2.79  2.93 

3.74  3.85 

0.73]  0.76 

0.67  0.70 

0.48  0.49 


0.76 
2.80 
0.77 
0.82 
0.07 

*.\96 
3.86 
0.77 
0.72 
0.50 


0.04   0.04   0.04 
0.67    0.70   0.71 


4.70 
0.01 
4.30 


4.84  4.88 
0.01  0.01 
4.38  4.38 


1.43  1.48  L54 

0.80  0.84  0.85 

0.03-  0.03  0.03 

0.  04   0. 05|  0. 05 

0.  67,  0. 69|  0.  71 


0. 02.  0. 02'  0.  021  0. 02 
0.02 
1.08 
0.85 
0.WJ 


0.  021  0.  02  0.  OL'I 

1.  02[  1.0?    1.  07 


0.77.  0.79 
0»88|  0.90 


0.8J 
0.94 


0.8T   0.88 


0.83   0.S 

0.3l|  0.3. 

0.39,  0.40 

0.65   0.57 

0.6*  0.61H  0.72   0:'T3 


0.33 
0.4» 
0.59 


0.33 
0.40 
0JH 
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Station. 


MackinawCitr.  Mich I     605 

Xmoo.  Fort,  N.  C 11 


Mizinsia,  Fort,  Hoot 

Uarquette,  Mich 

Jiduphia,  Tenn 


Milwaakee,  Win. 

Mobile.Ala 

Muot^wuwy.  Ala    

Morfetad,  Minn 

Start  Waabington,  X.  II. 


P  eduction  constant  for  each  month. 


-I 


4  i  i    £ 


4.340B 
673 
8£l 

007 
41 
210 
923 
6.279 


Mvw.  Fort,  Va. !  267 

XaahTille,  Tenn I  540 

*ew  Haren,  Conn '  107 

Sew  London,  Conn I  47 

Sew  Orlcana,  La 52 

WwYorkCity !     104 

Norfolk,  Va 30 

Son*  Platte,  Xebr 2,841 

Olympia,  Waah  T 38 

0Baha.Xebr 1,113 


0.70, 
0.U1 
4.55 
0.78, 
0.3Cl 


0. 70  0.  70  0. 68,  0. 65,1  0.  C4 
0.01'  0.01'  0.01'  0.01!  0.01 
4.  54'  4.  52!  4. 40,  4. 32'  4. 28 
0.78J  0.771  0.75  0.72)  0.72 
0.30   0.35   0.34   0.33    0.33 


0.64  0.64 
0.01    0.01 


4.24 
0.71 
0.33 


0.80t  0.80! 
0.04  0.04 
0.241  0.241 
1.11  1.101 
6  63   C.6,» 


♦Jwpi,X.Y 304 

Palestine,  Tex -      533 

P<D«acola.  Fla 

Philadelphia,  Pa 02 

Pik< ■  *  Peak,  Colo 14, 134 

Pittsbnrjr,  P» 

Poplar  River,  Mont 

Port  Huron.  Mich 

Portland,  Me 

Portland,  Oreg 


fjweott,  Aria., 
mriiicetown, 

&4BUifl;Cal 

Rio  Grande  Citv,  Tex. 
&*fteeter,  X.  T 


fcaaebnrg,  Oreg 

Sarrauwnto,  Cal 

Saiat  Looia,  Ho 

Saint  ILicha* Ta,  Fort,  Alaska 
aaintPaal,  Minn 


Saint  Vincent,  Minn  . 
Sah  Lake  City,  Utah. 

SaaDieso,  Cal   

feadaakv,  Ohio 

•^adjHook,  N.J 


Sanford,  Fla 

San  Frandaoo,  Cal 

Sarannah.  Ga    

Shaw.  Fort,  Mont.. 
ttmeport,  La 


SB.  Fort,  Ind.  T 

Sitka,  Aleak* 

SadthvuTe,  X.  C 

frpokan*  Falla,  Waah  T. 
Springfield,  111 


Stockton.  Fart,  Tex 

Tatooah  Inland,  Watt  T. 

Thomas,  Fort,  Aria 

Toledo,  Ohio 

Cnalaabka,  Alaaka 

2<kabnrg,  Mian 

Washington  City 

*«tLaeAnlmaa,CoIo  .. 

Jaarfngta*,  X.  C 

$«*ta»,Dnk 

Twin.  Arte 


2.03DB 
633 
45 
67 


0.30 
0.61 
0.12 
0.05 
0.06 


0.30 
0.01 
0.12, 
0.05 
0.00 


0.70 
0.04 
0.24| 
1.08 
0.52 

0.30 
0.60, 
0. 12 
0.05; 
0.06 


0.77, 
0.04| 
0.23 
1.03 

6.11 

0. 29, 
0.  58; 
0.12 
0.05; 
0.06; 


0.74, 
0.041 
0.  23, 
0.08 

6.J8J 

0.  281 
0.  57 
0.12 
0.05 
0.05 


4.27 
0.71 
0.83 


0.19  0.1 0| 
0.03  0.03 
3. 12  3. 10< 
0.  04*  0. 04' 
1.271  1.27! 


0. 18,  0. 18   0. 18 

0. 03  0.  03   0.  03 

3.  0C;  2. 96   2.  8' 

0.04  0.04 

1.25  1.21 


0.04 
1.16 


0.741*0:73 
0.  04|  0. 04 
0.  23,  0.  22, 
0.97'  o.oo; 
6. 12'  6. 07| 

0.28  0.28 
0.50:  0.56! 
0,  ll|  0.11 
0.05  0.05 
0.05'  0.05 


0. 651  0. 67 

o.oi;  o.oi 

4.34   4.44 


0.72 
0.34 


0.74 
0.84 


0.73   0.74  0.76 

0.04,  0.04  0.04 

0.  2jJ  0. 23  0. 23 

0.97   0.99  1.02 

6. 08   6. 15  6. 34 


0. 28  0. 28 
0.5CI  0.57 
0.11  0.11 
0.05  0.05 
0.05,  0.05 


0. 17  0. 17  0. 17  0. 17 
0.03.  0.03  0.031  0.03 
2. 60j  2. 80   2.  80|  2. 


0. 04   0.  04 


0. 35,  0.  35  0. 34j  0.  34  0. 33j  0.  32j  0.  32 
0.  58]  0. 58!  0.  57:  0.  56.  0.  55  0. 54  0. 54 
0.03  0.03=  0.03  0.03,  0.03,  0.03i  0.03 
0. 11  0.  11  0. 10'  0. 10J  0. 10  0. 10|  0. 10 
12. 70  12. 72  12. 69]12. 28  12,  00  11.  82  11. 7*  11. 79;11.  98 


0.04]  0.04 
1.14,  1.17 


0.32  0.32 
0.  54!  0. 55 
0.03  0.03 
0. 10!  0. 10 


0.85  0.80.  0.85   0.-83! 


2.3;' 
0.73 
0.05 
0.07 


26 
332 
230  B 
62-1 

511 

65 
583 

30 
801 

804 

4,348 

67 

639 

28 

50  3 
60 
87 
3.550B 
227 

1.200B 

63 

34 

1,906 

644 


2. 351  2.  301  2. 20; 
0.73  0.721  0.70 
0.05;  0.05;  0.05 
0.071  0.07   0.07 


5.340B  5.38   5.36'  5.34J  5.22 
na       "  ""    "  •"■'  0.03)  0.03 


0.03  0.03 
0.  37 1  0. 37 
0.25  0.25 
0.71    0.71 


0.57 
0.08 
0.66 
0.04 
0.94 

0.98 
4.57 
0.07 
0.72 
0.03 

0.05 
0.07 
0.10 
3.80 
0.25 

1.33 
0.07 
0.04 
2.14 
0.73 


3, 010  B1  8. 14 
86    *  0. 10 
2.710B  2.83 


651 
13 

244 
106 

8,899 
52 

1,228 
141 


0.74, 
0.02: 

0.271 
0.12 
4.13 
0.06 
1.42! 
0.15, 


0.57 
0.08 
0.66 
0.04 
0.03 

0.97 
4.56 
0.07 
0.72 
0.03 

0.05 
0.07 
0.09 
8.85 
0.25 

1.31 
0.07 
0.04 
2.13 
0.73 

3.13 
0.10 
2.83 
0.74 
0.02 


0. 37   0. 
0.24   0.24 
0.70   0.69 


0.56 
0.08 
0.65 
0.04 
0.91 

0.94 

4.52 

0.07 

0. 

0.03 

0.05 
0.07 
0  09 
3.80 
0.25 

1.29 
0.07 
0.04 
2.13 
0.72 


0.10 
2.78 
0.73 
0.02 


0.12 

;  4.07 

,  0.06 

1.39 

0.15 


0.56 
(O8 
0?63 
0.03 
0.88 

0.91 
4.37 
0.07 
0.70 
0.03 

0.05 
0.07 
0.09 
8.67 
0.24 


0. 

2.12 

0.68 

0.05 

0.07 

5.10 
0.03 
0.35 
0.24 
0.66 

0.55 
0.08 
0.61 
0.03 
0.84 

0.86 
4.32 
0.07 
0.67 
0.03 

0.05 
0.07 
0.09 
3.60 
0.24 


0.70'  0.70 

2. 101  2. 

0.  67   0. 

0. 05   0.  05!  0. 05 


0.79 
2.08 
0.66 


0.07 
5.02 

0.07 
4.99 

0.03 

0.03 

0.35 

0.34 

0.23 
0.05 

0.23 

0.65 

0.55 

0.54 

0.07 

0.07 

0.60 

0.60 

0.03 

0.03 

0.84 

0.83 

0.85 

0.84 

4.22 

4.18 

0.07 

0.07 

0.67 

0.66 

0.03 

0.03 

0.05 

0.05 

0.07 

0.07 

a  09 

0.09 

3.57 

3.51 

0.23 

0.23 

0.79 
2.15 
0.67 
0.05 
0.07 


0.29 
0.56 
0.12 
0.05 
0.05 

0.18 
0.03 
2.96 
0.04 
L20 

0.83 
0.56 
0.03 
0.10 
12.28 

0. 

2.22 

0.69 

0.05 

0.07 


4.98  5.10  5.]6 

0.03J  0.03  0.03 

0.351  0.35  0.30 

0.24|  0.24  0.24 

0.65  0.65  0.67 


0.54 
0.07 
0.60 
0.03 
0. 

0.85 


0.07 
0. 


0.55 
0.07 
0.61 
0.03 
0.85 

0.87 


4.19  4.25 


0.07 
0.67 


O.O3;  0.03 

0.05|  0.05 

0. 07,  0. 07 

0.09;  0. 

3. 53  3.  61 

0. 23  0. 24 


1.24  1.22 

0.07  0.06 

0.04  0.04 

2.06  2.05 

0.70  0.67 
I  I 

3.03  3.01 

0.09  0.09 

2.73  2.67 

0.71  0.68 

0.  02  0.  02 


I 


J 


0.27;  0.26  0.26;  0.25 

0.12 

4.11 

0.06, 

1.42 
0.151 


0. 12  0. 11 
3.95J  3.85 
0. 06;  0.  05 
1.34  1.28 
0. 15  0. 15 


1.20' 
0.00, 
0.04 
2.04; 
0.67 
1 
2.92 
0.09 
2. 63; 
0.68 
0.01 

0.25 
0.11 
3.77 
O.Off 
1.28 
0.14| 


0.56 
0.08 
0.62 
0.03 
0.87 

0.90 
4.40 
0.07 
0.69 
0.03 

0.05 
0.07 
&09 
£70 
0.24 


0.69 
0.01 
4.51 
0.77 
0.85 

0.79 
0.04 
0.24 
1.06 
6.56 


0.70 
0.01 
4.54 

0.78 
0.36 

0.81 
0.04 
0.24 
1.11 
6.63 


0.30  0.30 
0.00  0.01 
0.12   0.12 


0.05 
0.06 

0.18 
0.08 
3.08 
0.04 
1.24 

0.34 
0.57 
0.03 
0.10 


12. 66 12. 66 


0.85 
2.20 
0.72 
0.05 
0.07 

5.34 
0.03 
0.37 
0.2* 
0.70 

0.57 
0.08 
0.65 
0.03 
0.91 

0.93 
4.57 
0.07 
0.72 
0.03 

0.05 
0.07 
0.09 
3.82 
0.25 


1.20  1.18J  1.22   1.26  1.31 

0.06  0.06,  0.06  0.07  0.07 

0.13  0.04  0.04   0.04  0.04 

1.98  2.00,  2.04   2.08  2.08 

0. 66  0.  66,  0. 67   0. 60  0. 72 

2. 94  2  94  2. 06  3. 03  3. 12 

0. 09  0. 09'  0. 09  0. 00  0. 10 

2.59  2.62  2.64  2.71  2.84 

0.67  0.67 1  0.68  0.70  0.73 

0.01  0.01 1  0.01   0.02  0.02 

0.24  0.241  0.25!  0.26  0.27,  0.27 

0.11  0.11  0  11   0  12  0.12  0.12 

3.75  3.74  3.82   3.93  4.11:  4.16 

0.05  0.05  0.05  0.05  0.06  0.06 

1.27  1.27  1.29   1.83  1.38|  1.48 

a  14  0.14|  0.141  0.14  0.15,  0.16 


0.05 
0.06 

0.19 
0.03 
3.16 
0.04 
1.29 

a  35 
0.58 
0.08 
0.11 


0.86 
2.36 
0.73 
0.05 
0.07 

5.37 
0.03 
0.87 
0.25 

a  71 

0.57 
0.08 
0.66 
0.04 
0.05 

0.99 
4.54 

0.07 
0.73 
0.08 

0.05 
0.07 
0.10 
3.88 
0.26 

1.38 
0.07 
0.04 
2.13 
0.73 

3.14 
0.10 
2.82 
0.74 
0.02 
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Paper  B. 


Location*  of  Signal  Service  barometers  on  January  1, 1883,  and  all  eubeequent  change*  up 

to  June  30,  1864. 


Stations. 


Latitude. 


Longi- 
tude. 


Elevation 

January 

1,1883. 


Albany.  N.Y 

Alexander,  Fort,  Alaska 

Alpena,  Mich 

Apache,  Fort,  Ariz 

Assinaboine;  Fort,  Mont 

Atlanta,  Ga 

Atlantic  City,  N.J 

Augusta,  6a 

Baltimore,  Md 

Barnegat  City,  N.  J 

Bearing's  Island,  Bearing  Sea 

Bennett,  Fort,  Dak 

Benton,  Fort,  Mont 

Billings,  Mont 

Bismarck,  Dak 

Block  Island,  R.  I 

Boise  City,  Idaho 

Boston,  Mass 

Brownsville,  Tex 

Buffalo,  N.Y 

Buford.  Fort,  Dak 

Burlington,  Vt 

Cairo,  111 

Canby,  Fort,  Wash.  T 

Cape  Henry,  Va 

Cape  May,  N.J 

Cape  Mendocino,  Cal 

Cedar  Keys,  Fla 

Champaign,  111 

Charleston,  8.C 

Cbailotte,  N.C 

Chattanooga,  Tenn 

Cheyenne.  Wyo 

Chicago,  111 

Chimo,    Fort,    Ungava    Bay, 
Labrador. 

Chincotcagne.  Ta 

Cincinnati,  Ohio 

Cleveland,  Ohio 

Columbns,  Ohio 

Concho,  Fort,  Tex% 

Custer,  Fort,  Mont 

Davenport,  Iowa 

Davis,  Fort,  Tex 

Dayton,  Wash.  T *. 

Deadwood.  Dak 

Delaware  Breakwater,  Del  . . . 

Denison,  Tex 

Denver,  Colo 

Des  Moines,  Iowa 

Detroit,  Miota 

Dodge  City,  Kans 

Dubuque,  Iowa 

Dnlnib,  Minn 

EaalePass,  Tex 

Eagle  Rock,  Idaho 

Eastport,  Me 

Elliott,  Fort,  Tex 

El  Paso,  Tex 

Erie,  Pa 

Escanaba,  Mich 

Fort  Smith,  Ark 

Galveston,  T*-x 

Grand  Haven,  Mich 

Grant,  Fort,  Aria 

Hattera«,.N.C 

Helena,  Mont 

Huron,  Dak 

Indianapolis,  Ind 


42  39 
68  54 
45  5 
83  48 
48  32 
33  45 
39  22 
33  28 
39  18 

39  46 
65  12 

44  43 

47  50 

45  49 

46  47 

41  10 

43  37 

42  21 
25  58 

42  53 

48  0 

44  29 

37  0 
46  16 

86  56 

38  56 

40  26 

29  8 

40  8 
32  47 
35  13 
35  4 

41  8 
41  52 
59  0 

37  55 
89  6 
41  30 
89  58 
31  25 

45  42 

41  80 

30  38 

46  19 
44  23 

38  48 
83  48 
89  45 

41  35 

42  20 
37  45 

42  30 
46  48 

28  44 

43  82 

44  54 
35  80 

31  47 

42  7 

45  48 

85  22 

29  18 

43  5 
82  39 
35  15 

46  34 

44  21 
89  46 


73  45 
153  14 

83  30 
109  57 

109  42 

84  23 

74  25 
81  54 
76  37 
74  6 

165  55E 
100  39 

110  40 

108  30 
100  38 

71  36 

116  8 
71  4 
97  2C 

78  53 

103  56 

78  13 

89  10 
124  4 

76  0 

74  58 
124  24 

83  2 
88  14 

79  56 

80  51 

85  16 

104  48 
87  88 
68  0 

75  23 

84  30 

81  42 
83  0 

100  24 
107  34 

90  38 
103  56 

117  56 
103  43  < 

75  10 
96  32 

105  0 

93  37 
83  3 

100  0 

90  44 

92  6 
100  29 

111  55 

66  59 
100  21 

106  30 
80  5 

87  6 

94  24 
94  47 

86  18 

109  67 
75  40 

112  4 
08  9 
86  10 


FuL 

75 


609 
5.050B 
2,71CB 
1,131 

13 
183 

45 

22 

20 
1.510B 
2.694B 
8,122 
1,694 

27 

2,750B 

142 

69 

696 

1,930B 

268 

377 


16 

27 
637 

22 
767 

62 

808 

783 

6,089 


18 

620 

690 

805 

1.900B 

3,  MOB 

615 

4,  MOB 
1.667B 
4.600B 

20 

767 
5,294 

849 

661 
2,512 

665 

687 

780  B 
4,650 

61 
2.650B 
3,764B 

681 

612 

451 

48 

620 

4.860B 

19 
4,100B 
1,305 
768 


Moved  March  12, 1884.    H—  2,720. 
Moved  January  6, 1883.    Ha  1,129. 


Changed  April  1, 1884.    H — 2,681. 


New  level  value.    Moved  January  31, 

1884.    H  =  57. 
Moved  November  1 ,  1888.    H = 600. 

Station  discontinued  June  15, 1883. 

Established  September  L  1883.     H*= 
179. 


Discontinued  June  16,  1888. 

Moved  December  1 ,  1888     H  -=  ft,  106. 

Moved  June  1, 1884.    H«=8. 


Made  8d  class,  January  1,  1883.     1st 
class  June  8, 1883. 

Moved  March  3, 1884.    Her 4,928  B. 
Moved  August  1, 1883.    H  =  1,683  B. 

Discontinued  June  15, 1883. 

Barometer  moved  7  inches.    H  =  062. 
Moved  December  15,  1 883.    H  =  2, 517. 

Discontinued  June  15, 1888. 
Moved  May  26, 1883,  Hs  4,654    Dis- 
continued June  15,  1883. 


Barometer  moved  March  1, 1884.  H*= 
613. 

Moved  March  16,  1883,  H=40. 

Moved  February  21, 1884,  H  =  4,866  B. 
Moved  October  1, 1883,  H  =  12. 
Moved  January  1, 1864,  H  «  4,044. 
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Locations  of  Signal  Service  barometers  on  January  1, 1883,  $q. — Continued. 


Latitude. 


Longi- 
tude. 


Elevation 

January 

1,1881. 


Remark*. 


Intend**  Tex 

Jacksonville,  11a ... 
""     " .  Fort,  Mont . 


iaofnk,J 


KijWh^FU 

Kitty  Hawk,  H.C 

Knaxrflla,  Tenn 

U  Crowe,  Wia 

lady  Franklin  Boy,  Grinnell 


Leiren  worth,  Kane. , 

Uwkrton,  Idaho 

Little  Bock,  Ark  .... 

Lot  anjealra.  Cal 

LooMTfllc,  Ky 

*        •        .  Va 


Lynchburg. 

McRarttt,  Fort,  Tex 

Mackinaw  City.  Mich 

Macon,  Fort,  N.C 

Madison,  Win 

Maghmie,  Fort,  Mont 

Maronette,  Mich 

M«Dpbift/T«n 

Milwaukee,  Win 

Motile,  Ala 

Meatnseerj.  Ale 

Moorhcad,  Minn 

Moreantown,  W.Ve 

Mount  Washington,  N.  H 

Kaahrille,  Tenn 

*"ew  Haven,  Conn 

Hew  London,  Conn 

**»  Orleans,  La 

Xewport,K.I 

HewTorkCity 

Sorfalk.Va... 

Sorth  Platte,  Nebr 

Otjmpie,  Waah.  T 

Ofcahe,jrebr 

Ootfaautte,     Point      Barrow, 
Alaska. 

fWwejEo,N.  T 

Piketine.Tex 

P«aroJa,Fla 


PhUadelphia.Pa 
POce's  Peak,  Colo... 

Piorhe.Kev 

KttsbnruPa 

Poplar  River,  Moat. 

P*tEads,L% 

Pert  Huron,  Mich... 

Portland,  Me 

Portland,  Oreg 

mseolt.  Aria 

ProThioetown,  Maaa 
PoBUKaas.Fla 


JWBhuXCal 

bjo Grande  «^ty,  Tex. 


kotbester.K.Y 

&2K^::::::::::::::: 

rat  Louis,  Mo 

saint  Michael's,  Fort,  Alaska. 

BwBtPaaLMinn 

8aat  Vincent,  Minn 

Silt  Lake  City,  Utah 

Saa  Antonio,  Tex 

&ttDiago,Cal 

Stn*a3y,0hio 

■osdy  Hook, N.J 

3ttjford,Fht  . 


.  JPrtnd*co,Cal  . 
S*«aFe,jr.Mex.. 

BarannaLde 

&**.  Fort,  Moot.. 
■We**!*..... 


o  « 

38  33 
30  20 
46  22 

40  a 

24  84 

36  0 

86  60 
43  49 
61  20 

88  18 

46  8 
34  45 
34  8 

88  15 

87  26 
80  48 

45  47 
34  42 
48  6 

47  12 

46  84 

85  9 

43  8 

30  41 
82  23 

46  52 

89  40 

44  16 

86  10 

41  18 
41  21 
29  58 
4129 

40  48 

86  51 

41  8 

47  3 

41  16 
71  16 

43  29 

31  45 
80  25 

39  57 
38  50 

37  50 

40  32 

48  8 
29  9 
43  0 
48  89 
46  32 

34  38 

42  3 
26  29 

40  10 
26  23 

48  8 

43  13 

38  35 
38  38 
63  28 

44  58 

46  50 
40  46 
29  25 
82  48 
4125 
40  28 
28  48 

87  48 

35  41 

32  6 

47  31 
82  80 


98  31 
8139 
105  50 

91  26 
8149 

75  42 

88  58 
9115 
64  58 

94  67 

117  5 

92  6 

118  15 

85  45 
79  9 

100  7 
84  39 

76  40 

89  24 
100  10 

87  24. 

90  8 

87  54 

88  2 

86  16 

96  44 

79  50 
7118 

86  47 
72  66 
72  6 
90  4 
71  19 

74  0 
76  17 

100  45 
122  53 

95  56 
156  40 

76  35 
95  40 

87  13 

75  0 
105  2 
114  26 

80  2 
105  10 

89  15 
82  26 
70  15 

122  43 
112  28 
70  11 
82  1 

122  15 

08  48 

77  42 

123  20 

121  30 

90  12 

101  48 

93  8 

97  14 
111  54 

98  25 
117  10 

62  40 
74  0 

81  23 

122  26 
105  57 

81  5 
111  48 
08  40 


Fut 

26 

48 

2,872 

618 

20 

22 

980 

725 


842 

780  B 
298 
371 
630 
652 
2.240B 
605 

11 
949 
4,340B 
678 
821 
697 

41 
219 
923 
963 
6,279 
549 
107 

47 

59 

44 
164 

30 
2,841 

86 
1,118 

17 

304 

583 

30 

02 

14, 134 

6,  HOB 

766 

2.030B 

7 

633 

45 

67 

6,340B 

26 

13 


230  B 
021 

511 

65 
568 

30 

811 

804 

4,848 

673 

67 


SOB 

60 
7,108 

87 

3.550B 

227 


Discontinued  Jane  18, 1888, 


Barometerraiaed  April  1, 1884, 

Discontinued  April  81, 1888. 
Discontinued  April  1, 1888. 

Moved  June  1,1884.    H«J8. 
Discontinued  April  1, 1888. 

Discontinued  April  1,1888, 


Moved  April  1,1684.    H— 117. 
Discontinued  June  15, 1888, 

Discontinued  April  1, 1888. 

Moved  March  19, 1884.  H«=6,889B. 

Moved  May  9,  1888.  H  =  14.  Discon- 
tinued June  15, 1888. 

Discontinued  January  1,  1888.  Re-es- 
tablished June  8, 1883. 

Discontinued  June  16,  1868.  Reestab- 
lished October  10, 1888. 

Moved  February  1, 1884.  H  =  64. 
Moved  September  15, 1888.  H  —  583. 

Moved  April  16, 1888.  H— 80L 
Discontinued  June  16, 1888. 


Discontinued  June  16, 1888. 
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Location*  of  Signal  8ervice  barometers  on  January  1, 1883,  ^ c — Continued. 


Station* 


Latitude. 


Longi- 
tude: 


Elevation 

January 

1,1883. 


Sfll.Fort.Ind.T 

Sitka.  Alaska ., 

Smithv111e,N.C 

Spokane  Falla,  Waah.  T 

Springfield,  Hi 

Springfield,  Mo 

Starkville,  Miaa 

Steyenaon^FortDak  ... 

Stockton,  Fort,  Tex 

Tatooah  Island,  Waah. . . 
Thomas,  Camp,  Ariz — 

Toledo,  Ohio 

Totten.  Fort,  Dak 

Umatilla,  Oree 

Unalaahka,  Alaska 

Viokabnrg.Miss 

YisaliaCal 

Washakie,  Fort,  Wyo . . . 

Washington  City 

West  Las  Animas,  Colo. 

WiUiamsport*  Pa 

Wilmington,  N.C 

Yankton,  Dak 

Y  uma,  Arts 


84  40 
67  8 
83  56 
47  40 
39  48 

87  12 

33  35 

47  35 
80  68 

48  23 
83  4 
41  40 
47  67 
46  66 
63  63 
82  22 
36  20 
43  1 

88  54 
88  4 

41  15 

34  14 

42  54 
82  45 


98  28 
185  19 

78  1 
117  25 

89  89 
93  18 
88  49 

101  28 

102  53 
124  44 
110  2 

83  34 
98  57 
119  20 
160  32 

90  53 
119  17 
108  54 

77    8 

103  12 
77  8 
77  67 
97  28 

114  86 


Fe§L 

I,  MOB 

68 

84 

1,906 

644 
1,351 

455 
1.750B 
3.010B 


2.710B 
651 


340  B 
13 

244 

848 
5.580B 

106 
3,906 

561 
•  62 
1,228 

141 


Discontinued  Juno  15, 1888. 
Discontinued  Jnne  15, 1888. 
Discontinued  May  27, 1883. 

Eatabliahed  October  1,1883.  H  =  8& 


Eatablished  Ma#,  1884.     H  =*=  1,500. 
Discontinued  April  1, 1883. 


Discontinued  June  15, 1888. 
Discontinued  June  15, 1888. 

Changed  March  1. 1883.  H=M 
Discontinued  June  16, 1883. 


Paper  0. 

SKETCH  OF  PROGRESS  IN  TORNADO  STUDY. 

Previous  to  1882  tbe  study  of  tornadoes  was  principally  confined  to  tbe  occasional 
investigation  of  one  that  was  unusually  destructive.  During  that  year  Sergeant  Fin- 
ley's  Professional  Paper  No.  YI1  was  published,  which  classified  a  large  list  of  torna- 
does embracing  a  period  of  nearly  90  years  and  comprising  a  record  of  over  600  storms 
and  stations. 

Besides  a  brief  summary  of  results  deduced  from  a  study  of  tbe  tables,  this  paper 
also  presented  suggestions  concerning  the  plan  to  be  pursued  in  conducting  the  inves- 
tigation or  any  tornado. 

This  work,  together  with  that  accomplished  by  the  investigations  of  1879  (see  8.8. 
Professional  Paper  No.  IV),  led  to  the  belief  that  a  permanent  system  for  the  observa- 
tion and  report  of  tornadoes  should  be  established.  This  system  was  to  embrace  not 
only  what  might  be  attained  in  the  investigation  of  a  single  tornado,  but  to  afford 
means  for  the  elaborate  study  of  these  storms  during  an  entire  season  or  continuously 
year  after  year.  During  1882  the  plan  here  indicated  was  tried  by  Sergeant  Finley 
and  found  to  be  practicable,  and  in  accordance  therewith  a  brief  but  satisfactory  study 
was  made  of  the  tornadoes  of  that  year. 

The  tornado  work  of  1882  was  confined  almost  entirely  to  the  States  of  Arkansas, 
Missouri,  Kansas,  Nebraska,  Iowa,  Illinois,  and  Michigan.  The  tracks  of  the  very  de- 
structive tornadoes  of  April  6,  April  lb,  and  June  17,  occurring  in  the  States  of  Mich- 
igan, Missouri,  Kansas,  and  Iowa,  were  carefully  examined. 

While  Sergeant  Finley  was  established  at  Kansas  City,  Mo.,  as  a  base  of  operations, 
about  2,500  reports  were  received  by  him  from  special  correspondents  during  the 
months  of  May  to  August,  iu elusive.  Another  feature  of  the  work  for  1882  was  the 
publication  ot  several  circulars  and  pamphlets ;  tho  circulars  invited  the  co-opera- 
tion of  intelligent  persons  iesiding  in  tornado  districts  in  the  investigation  of  tor- 
nadoes undertaken  by  the  Signal  Service,  and  furnished  such  as  would  accept  of  the 
duties  imposed,  instructions  as  to  the  character  and  extent  of  the  data  desired.  The 
pamphlets  considered  briefly  and  in  a  simple  manner  the  various  classes  of  local  storms 
and  the  distinguishing  features  of  each.  A  large  part  of  these  papers  was  devoted  to 
a  presentation  of  the  peculiar  characteristics  of  tornadoes,  conditions  of  development, 
and  progressive  movement,  together  with  suggestions  as  to  the  best  means  for  the 
protection  of  life  and  property. 

The  work  of  1862,  although  essentially  preliminary,  was  in  the  main  productive  of 
very  satisfactory  results,  and  laid  the  foundations  for  more  decisive  action  and  perma- 
nent advance  in  the  following  year.  During  1683  the  sickness  of  Sergeant  Finley 
for  two  months  and  a  change  of  station  interfered  somewhat  with  a  continuation  of 
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tornado  studies ;  but  notwithstanding  this  hindrance  a  large  number  of  special  corre- 
spondent* were  secured,  peveral  thousands  reports  received,  and  instructions  prepared 
for  the  establishment  of  a  corps  of  voluntary  observers,  to  be  called  "tornado  re- 
porters," who  should  agree  to  contribute  observations,  without  expense  to  the  Signal 
Service,  to  aid  in  the  investigation  of  tornadoes. 

During  this  year  also  special  circulars  of  inquiry  and  instruction  were  prepared  for 
the  purpose  of  securing  the  records  of  past  tornadoes  and  ascertaining  the  location 
and  nature  of  "  windfalls." 

By  the  end  of  1883  over  120  tornado-reporting  stations  were  established. 

Early  in  1884  a  new  feature  of  study  was  introduced,  under  tbe  name  of  preliminary 
tornado  charts,  prepared  for  the  purpose  of  showing  the  relation  between  tornado 
centers  and  areas  of  barometric  minimum.  Four  of  tnese  charts  were  issued  as  a  tor- 
nado circular,  each  of  which  gave  a  study  of  the  tornadoes  occurring  on  any  one  day. 
These  preliminary  circulars  have  been  prepared  for  the  following  dates  of  tornadoes : 
February  19,  March  11,  25,  April  1,  14,  27,  28,  May  5,  18,  21,  June  7,  8,  July  4  and  5, 
loo4. 

Tornado  predictions  were  commenced  experimentally  on  the  10th  of  March,  in  com- 
pliance with  Instructions  No.  27,  Special  Orders  February  26, 1884,  and  continued  after 
April  23,  in  accordance  with  Instructions  No.  56,  Special  Orders  April  18,  J884.  Dur- 
ing March  and  a  portion  of  April  predictions  were  made  twice  daily,  at  intervals  of 
eight  hours.  The  first  prediction  was  made  from  a  study  of  tbe  morning  weather 
maps  and  covered  the  eight  hours  up  to  3  p.  in.  The  second  prediction  was  made  from 
s  study  of  the  afternoon  (3  p.  m.)  weather  maps  and  covered  the  eight  hours  up  to  11 
p.  m. 

During  the  remainder  of  April  and  for  the  month  of  May  and  June  predictions  were 
made  from  a  study  of  the  morning  weather  maps  and  covered  the  sixteen  hours  up  to 
Up.  m. 

Some  attention  has  been  given  to  the  collection  of  photographs,  sketches,  and  draw- 
ings illustrating  the  forms  of  tornado  clouds,  the  detailed  progressive  movement,  and 
the  disposition  of  debris  in  the  tornado's  path.  Several  hundred  of  such  illustrations 
have  been  carefully  filed  in  large  albums  especially  prepared  to  receive  them,  forming 
an  interesting  and  valuable  record. 

For  the  purpose  of  preserving  a  complete  numerical  record  of  tornado  statistics,  elab- 
orate blank  books  have  been  prepared.  The  abstracts  are  very  carefully  made,  and 
so  classified  and  indexed  that  a  tornado  of  any  particular  date  or  looation  can  be 
readily  referred  to  and  a  brief  history  of  its  leading  features  obtained. 

Other  books  of  simpler  forqj  are  used  for  entering  a  brief  but  complete  summary  of 
all  the  reports  received  concerning  any  particular  tornado.  These  books  are  so  ar- 
ranged that  the  data  contained  can  be  readily  referred  to  for  purposes  of  study. 


Paper  D. 

PROGRESS  IK  THE  STUDY  OF  THUNDER-STORMS. 

Early  in  January,  1884.  a'plan  was  proposed  by  Professor  Hazen  whereby,  with  the 
co-operation  of  the  Post-Office  and  War  Departments,  detailed  data  might  be  collected 
regarding  thunder-storms.  This  plan  received  the  indorsement  of  the  Postmaster- 
General  and  has  led  to  excellent  results.  Cards  were  sent  to  stations  40  miles  apart 
orer  the  whole  country  east  of  the  one  hundred  and  second  meridian  and  north  or  the 
thirty-fifth  parallel ;  they  were  also  sent  to  stations  10  miles  apart  in  the  States  of 
Uunoia  and  Indiana,  as  representing  the  West,  and  also  to  stations  the  same  distance 
*P*rt  within  150  miles  of  Washington  City ;  finally,  cards  were  sent  to  post-offices 
ftfoat  3  miles  apart  within  50  miles  of  Washington  City.  During  May  and  June, 
1884,  over  2,000  records  of  storms  were  received  from  observers  or  culled  from  the 
daily  newspapers.  The  storms  of  May  16  to  20  were  selected  for  special  study,  and 
»  paper  was  written  by  Professor  Hazen,  which  has  been  ordered  to  be  printed  as  a 
^JftQal  Service  note.  The  storms  of  June  6  to  10  were  also  selected  for  special  study. 
®*%  maps  of  thunder-storm  distribution  have  been  drawn,  and  these  promise  to 
Pre  important  results. 


Paper  E. 

COURSE  OF  LECTURES  DELIVERED  BT  PROFESSOR  UPTON  AT  FORT  MTER. 

.AJto lectures,  ten  in  number,  were  given  on  November26,  December  1, 4, 8,  and  10-12, 
U83.  The  first  seven  of  these  leotures  were  devoted  to  the  subject  of  solar  radiation 
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and  climate,  and  were  prepared  expressly  for  this  class.    The  method  of  treatment 
was  as  follows :] 

Lecture  I. 

After  a  brief  introduction  upon  deductive  and  inductive  methods-  applied  to  me- 
teorology, the  topic  of  distribution  of  solar  heat  was  considered.  The  theories  of  the 
sun's  constitution  and  the  sources  of  its  energy  were  explained,  and  the  distribution 
of  heat  over  the  earth's  surface,  neglecting  the  effect  of  the  atmosnhere,  was  shown 
to  be  dependent  upon  the  snn's  altitude,  the  length  of  the  day,  and  tiie  distance  of  the 
sun  from  the  earth.    Numerous  illustrations  were  given  i  n  explanation  of  these  topics. 

Lecture  II. 

The  modifications  in  the  distribution  of  solar  heat  introduced  by  the  atmosphere 
were  next  oonsiderated,  under  the  heads  of  general  absorptiou,  diffusion,  and  reflection, 
and  appropriate  illustrations  were  introduced.  The  measurements  of  solar  radiation 
or  aotinometry  by  the  dynamic  method  was  next  explained  and  illustrated  by  the 
actinometers  of  Balfour  Stewart,  and  Violle,  which  were  exhibited  to  the  class. 

Lecture  III. 

The  subject  of  aotinometry  was  further  discussed  with  special  reference  to  the  static 
method.  The  conjugate  thermometers  of  Marie  Davy  and  the  conjugate  bnlbs  of 
Violle  were  exhibited  and  their  theory  and  use  explained. 

Lecture  IV. 

This  was  devoted  to  the  subject  of  selective  absorption.  Especial  prominence  was 
given  to  the  recent  investigations  of  Professor  Langley.  The  topic  of  aqueous  absorp- 
tion was  discussed,  together  with  observations  of  the  rain-band  with  the  spectroscope. 

Lecture  V. 

The  previous  discussion  ou  the  distribution  of  solar  heat  led  to  the  subject  of  cli- 
mate. First,  the  climatic  factors  were  explained  and  the  division  of  climate  into  con- 
tinental, insular,  and  mountain^  were  made.  The  characteristics  of  continental  and 
insular  climate  and  their  causes  were  pointed  oat  and  illustrated. 

Lecture  VI. 

Mountain  climate,  with  its  characteristics  respecting  each  of  the  climatio  factors, 
was  discussed,  followed  by  an  examination  of  the  modifications  of  climate  due  to 
aerial  and  marine  currents. 

Lecture  VII. 

The  preceding  lectures  having  brought  the  subject  down  to  climate  as  actually  ex- 
perienced, the  subject  of  climatic  statistics  was  introduced,  and  it  was  shown  what 
were  the  most  important  meteorological  observations  from  this  point  of  view,  and  how 
they  can  best  be  arranged  and  discussed  to  bring  out  the  condition  of  anyplace  with 
regard  to  climate. 

In  the  above  lectures  references  were  made  to  Newcomb's  Astronomy ;  Young's  Sun ; 
Radau's  Actinometrie ;  Hann's  Klimatologie ;  Hanghton's  Physical  Geography ;  Blod- 
gett's  Climatology  of  the  United  States;  and  to  various  articles  on  the  subjects  dis- 
cussed which  have  been  published  in  scientific  journals. 

The  remaining  lectures  of  the  course  were  upon  the  subject  of  time,  and  were  made 
up  in  the  main  from  the  lectures  formerly  given  on  this  subject,  abstracts  of  which 
are  published  in  the  Annual  Report  of  the  Chief  Signal  Officer  for  1882. 

Lecture  VIII. 

This  lecture  discussed  the  measurement  of  time,  explaining  the  distinction  between 
sidereal  and* solar  time,  and  also  the  methods  of  determining  time  and  longitude. 

Lecture  IX. 

This  lecture  discussed  the  distribution  of  time  signals  and  made  special  mention 
of  the  subject  of  time  balls. 

Lecture  X. 

This  was  devoted  to  standard  time,  and  reviewed  the  history  of  the  efforts  to  sim- 
plify the  time  standards,  with  a  critical  discussion  of  the  various  methods  proposed. 
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The  state  of  the  subject  in  this  country  at  the  present  time  was  dwelt  upon,  and  also 
its  bearing  upon  the  work  of  this  service. 

The  lectures  were  given  extemporaneously,  an  outline  of  each  lecture  having  first 
been  written  upon  the  blackboard.  The  blackboard  was  freely  used  in  the  course  of 
each  lecture,  and  a  number  of  charts  were  also  employed  for  additional  illustration. 
A  written  exercise,  occupying  half  an  hour,  was  invariably  given  before  each  lecture, 
composed  of  five  questions  upon  the  leading  points  of  the  preceding  lecture. 


Paper  P. 

SUGGESTED  COURSE  IN  METEOROLOGY  FOR  SCIENTIFIC  SCHOOLS.      • 

The  course  should  embrace  all  of  the  subjects  treated  of  in  the  following  para- 
graphs, which  may,  however,  be  rearranged  to  suit  the  necessities  of  each  case : 

1.  Maintenance  by  each  student  of  a  daily  record,  as  complete  as  possible,  of  his  own 
actual  oWlrvations  of  weather,  wind,  &c,  for  at  least  one  year. 

2.  Analysis  of  this  same  record ;  construction  of  wind  roses,  &c. ;  determination  by 
inductive  methods  of  some  local  atmospheric  laws. 

3.  Special  observations,  e.  g.y  with  polarimeter,  cyanometer,  spectroscope,  &c; 
work  in  atmospheric  electricity ;  photography  of  clouds;  terrestrial  magnetism,  auro- 
ras, &c,  and  dednction  of  special  results. 

4.  Theory  and  corrections  of  ordinary  meteorological  instruments — barometer,  ther- 
mometer, anemometer,  evaporimeter,  wet-bulb,  hygrometer,  &c. 

5.  Study  of  United  States  weather  maps  and  generalizations  on  a  large  scale,  and 
empirical  prediction  of  weather  for  twenty-four  hoars  in  advance. 

6.  Study  of  meteorological  charts  for  the  world,  and  general  ideas  as  to  distribution 
of  temperature,  moisture,  pressure,  winds,  &c. 

7.  Experimental  determination  of  fundamental  data,  e.  g.t  solar  heat  and  atmosphe- 
ric absorption,  coefficient  of  expansion  of  air  by  heat,  latent  heat  of  expansion  and  con- 
densation, friction  of  air  on  air,  water,  &c,  resistance  of  objects  to  wind. 

b\  Theoretical  study  of  fundamental  mechanical  laws  deduced#by  Ferrel,  Gnldberg 
and  Mohn,  Schoch,  Sprung,  Weilenmann,  Chambers,  Thomson,  and  others. 

9.  Application  of  tnese  latter  to  philosophical  deductive  methods  of  predicting 
weather  and  seasons. 

Beginning  with  a  small  meteorological  and  physical  observatory  and  instruments, 
all  not  to  cost  above  $10,000,  it  is  probable  that  $10,000  more  would  be  needed  within 
a  year  or  two  as  the  classes  increase  and  the  institution  takes  a  wider  range.  The 
higher  part  of  the  course  presupposes  acquaintance  with  differential  and  integral 
calculus,  analytical  mechanics,  thermo-dynamios,  &c,  all  of  which  are  now  taught  in 
scientific  schools. 


Paper  €K 

QUESTIONS  FOR  NON-  COMPETITIVE  EXAMINATION  BEFORE  THE  UNITED  STATES  CIVIL 

SERVICE  COMMISSION. 

1.  Subject:  Familiarity  with  French  and  German  scientific  literature. 

(a.)  Enumerate  the  principal  French  and  German  scientific  treatises  that  yon  have 
•tudied  in  the  original  languages. 

(ft.)  Correct  and  transiato  the  following  extracts,  including  the  references  in  tho 
foot-note : 

Kirchoff,  Mechanik,  13.  Vorlesung.  Die  tropf  baren  Flussigkeiten  zeigen  gewisse 
Krscheinungen,  die  man  Capillar-Erscheinnngen  nennt  nndals  Wirkungen  der  Capil- 
lar- Krafte  ansieht.  Laplace  hat  die  erste  Tbeorie  der  Capillarerscheinnngen  aufce- 
•tellt  und  ist  bei  dieser  von  der  Hypothese  ausgegangen,  dass  die  Capillarkrafte  Krafte 
«nd  mit  denen  die  Theile  der  Korper  einander  anziehn,  und  die  bei  wachsender  Ent- 
fernnng  so  schnell  abnehmen,  dass  sie  bei  messbarer  Entfernung  nicht  mehr  merklich 
und.  Dieselbe  Hypothese  hat  spiiter  Gauss  *  stronger  verfofgt  als  es  von  Laplace 
geschehen  ist  und  ist  dadnrch  zu  einem  Principe  geflihrt,  das  wir  folgendermassen 
ausaprechen  kdnnen. 

Wenn  zwei  verschiedehartige  Korper  in  einer  Flache  sioh  bertthren  so  wirken  in 
Folge  hiervou  Krafte,  die  ein  Potential  haben,  welohes  gleich  der  grosse  der  Beruh- 

*  Principia  generalia  theories  figure  fluidomm  in  statu  tequilibrii :  Carl  Friedrich 
Gauss' Werke,£tf.V,  p.  20. 
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rungsflache,  multiplicirt  mit  einer  von  der  Natur  der  beiden  Korper  abkangigen  Con* 
stanten  ist.    Diese  Krafte  Bind  die  Capillarkrafte. 

Translate  the  following  extract : 

(o.)  Masoart,  Traits  d'Electricite  Statique,  Chapitre  VI. 

Nous  n'avons  employe'  jusqu'a  present  dans  le  calcnl  des  phenomenes  electriqnes 
qne  des  considerations  elementaires,  des  raissonements  directs  empruntes  pour  la 
pi  apart  a*  Coulomb  mais  on  est  bientdt  arrfite*  dans  cette  voie  on  ne  peut  Ivaluer 
ainsi  les  actions  qui  s'exercent  eutre  deux  corps  electrises  que  dans  des  cas  tout  a  fait 
particuliers,  et  il  n'est  presque  aucuu  phenomene  de  condensation  doot  on  puisse 
rend  re  compte  d'une  maniere  entieremeut  satisfaisante.  II  est  dene  necessaire  d"  avoir 
reconrs  a  des  me*thodes  de  calcul  plus  genSrales. 

2.  Subject:  Mathematics,  including  Hie  theory  of  errors. 

(a.)  Given  tbe  angles  B  and  C  and  the  Bide  a  of  a  plane  triangle.  Required,  the 
formula  or  method  of  finding  the  angle  A  and  sides  b  and  c. 

(6.)  Deduce  the  equation  of  the  circle  referred  to  rectangular  axes,  having  the 
origin  at  the  center,  and  again  having  the  origin  in  the  circumference. 

(o.)  Explain  the  general  method  of  determining  the  maximum  and  minimum  values 
of  any  function  and  illustrate  this  by  application  to  the  equation  y  ==3ac»  —  2a^. 

(d.)  What  is  the  fundamental  principle  of  the  method  ot  least  squares  f 

(e.)  Given  the  following  individual  measures  of  a  certain  quantity: 


38.91 

39.04 

39.35 

39.32 

39.32 

39.57 

39.25 

39.40 

38.93 

39.46 

39.14 

39.33 

39.31 

39.30 

39.47 

39.28 

39.17 

39.03 

39.29 

39.62 

Find  the  mean  error  of  the  arithmetical  mean  of  these  measures. 

3.  Subject  :  Mechanics,  synthetic  and  analytic. 

(a.)  State  and  explain  the  principle  of  virtual  velocities. 
(b.)  State  and  explain  the  principle  of  conservation  of  areas. 

(c.)  Show  that  in  a  compressible  atmosphere  the  altitudes  vary  as  tke  logarithms 
of  the  pressures. 

4.  Subject:  Theory  of  instruments : 

(a.)  Give  the  formula  or  the  method  for  correcting  the  observations  of  stars  with  the 
merioian^transit  instrument  and  deducing  the  proper  clock  correction. 

((.)  Explain  all  important  sources  of  error  in  the  use  of  the  barometer  and  the*cor- 
rections  needed  for  reduction  to  standard  gravity. 

(c.)  Explain  the  method  of  determining  the  horizontal  magnetic  intensity  by  the 
method  of  deflections. 

5.  Subject:  Molecular  physics :  • 

(a.)  Explain  the  influence  on  velocity  of  Bound,  of  the  compression  and  expan- 
sion of  the  air  in  front  and  rear  of  an  advancing  wave  of  sound,  and  state  the  amount 
of,  or  formula  for  Laplace's  correction  ef  Newton's  theory. 

(ft.)  State  and  illustrate  the  laws  of  cooling  by  radiation,  known  as  Newton's  and 
Dnlong  and  Petit's. 

(c.)  Explain  the  ordinary  law  of  refraction  of  light  at  a  single  bounding  surface 
and  deduce  the  fundamental  differential  equation  for  the  refraction  of  rays  entering 
the  earth's  atmosphere. 

(d.)  State  Ohm's  law  and  explain  and  illustrate  its  application  in  Wheatstone's 
bridge  and  in  the  location  of  taults  in  telegraph  lines. 

6.  Subject:  Meteorology: 

(a.)  What  is  the  best  means  by  which  to  illustrate  and  comprehend  the  general 
distribution  of  temperature,  pressure,  &c. ,  over  the  earth's  surface?  Draw  these  lines 
on  the  accompanying  map. 

(6. )  What  are  the  general  relations  between  gradients  and  winds  as  to  directions  and 
intensity  f 

!c.)  By  what  process  is  the  air  ordinarily  cooled  sufficiently  to  produce  rain? 
d.)  What  are  the  best  methods  for  determining  the  amount  of  aqueous  vapor  in 
the  air  f 
(e.)  How  does  the  diurnal  rotation  of  the  earth  affect  the  motions  of  the  airf 
(/.)  What  hypotheses  as  to  the  origiu  of  atmospheric  electricity  are  probably  erro- 
neous and  what  do  we  know  as  to  its  origin  f 

7.  Subject  :  Mathematical  computations : 

(a.)  Calculate  the  values  of  y  for  each  fifth  degree  from  10°  to  20°  in  the  series  of 
values  of  the  angle  A. 

Y=(3A  —  4simA)H. 

[The  computation  should  be  systematically  and  neatly  arranged.  Bowditch's  "Use- 
ful Tables"  is  supplied  for  your  use.] 
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8.  Subject  :  Personal  experience  and  ability : 

(a.)  Enumerate  your  published  original  investigations. 

(b.)  Enumerate  some  of  your  unpublished  or  proposed  original  studies. 

(c.)  Give  an  analysis  of  the  course  of  reasoning,  experiments,  and  results  embodied 
in  some  one  of  the  above  titles  under  (a)  and  specify  the  points  needing  further  study 
in  order  to  confirm  the  results. 

(<f.)  Suggest  a  course  of  study  proper  to  elucidate  some  doubtful  point  in  the  laws 
of  the  paths  pursued  by  local  storms. 


Paper  B. 

QUESTIONS    FOR    COMPETITIVE    EXAMINATION    BEFORE    THE    UNITED    STATES    CIVIL 

8ERVICE    COMMISSION. 

[Army  Signal  Office,  Series  No.  1.— Special  Examination.] 

Subject:  Translation  from  French. 

Question  1. — Translate  the  following  after  correcting  any  errors  that  may  be 
noticed : 

Le  Service  Aniericain  Des  Signaux.  Si  Ton  a  le  droit  de  dire  que  Tides  de  faire 
scrvir  le  barometre  a  la  provision  du  temps  est  6minemment  francaise,  on  doit  reoon- 
naitre  que  c'est  aux  Americains  que  Von  doit  l'de«  fe"conde  de  reunir  eu  un  seul  fais- 
ceau  les  forces  de  plusicnrs  nations  pour  dtudier  en  cointnuu  les  grands  problemes 
dont  s'oceupe  la  M6te*orologic.  Des  le  9  fevrier  1852,  M.  Walsh,  consul  des  Etats- 
Unis  a  Paris,  commnuiquait  a  Arago  une  Berie  de  documents  officiels  etablissant 
Tavantage  qu'il  y  aurait  a  adopter  uu  systcmo  uniforme  d'observation.  Ala  suite  de 
cette  onvenure,  un  Cougres  m6t6orologiqne  so  rtfunis  sait,  en  aout  1853,  a  Bruxelles, 
sons  la  presidence  de  M.  Quetelet. — [De  Fonvielle — La  Provision  du  Temps  p.  39-40.] 

Subject:  Translation  from  German. 

Question  2.— Translate  the  following  after  correcting  any  errors  that  may  be  noticed : 
Die  Formel  3)  habe  ich  mit  den  Resultaten  mehrerer  Versucho  verglichen  und  mit- 
denselben  in  Ubereinstiminnng  gefunden,  damit  also  zugleich  den  experimentellen 
Nachweis  fUr  die  Anwendbarkelt  der  Formel  1)  anf  den  betrachteten  Verdampfungs- 
process  gegeben.  Die  Formel  1)  bildet  zugleich  die  Grandgleichcujf  fiir  die  matbe- 
matische-Behandlung  der  stationiiren  Verdampfupgsprocesse  tibernanpt.  Wenn  ir- 
Jjend  eine  Oberfliiche  einer  Fliissigkeit'ln  eiuer  Atmosphiire  sich  befindet,  welche  mit 
flVm  Dampfe  der  Flussigkeit  nicht  gesattigt  ist,  so  wird  aus  der  Oberflache  Dampf  in 
<lie  Atmosphare  Qintreten,  und  wenn  die  aussoren  Bedingungen  es  gestatten,  auch 
ein  stationiirer  zustaud  dor  Verdampfung  sich  einstellen.  Dieser  wird  folgende 
elgenthumlichkeiten  darbieten.— [Stefan,  Wien  Sitzung-berich,  LXXXIII,  1881.] 

Subject:  Mathematics. 

Qnestion  1. — Deduce  the  general  formula  for  the  cosine  of  any  side  of  a  spherical 
triangle  iu  terms  of  the  other  sides  and  the  opposite  angle. 
Question  2. — Deduce  the  polar  equation  of  the  ellipse,  the  pole  being  at  the  center. 
Question  3. — Find  the  maximum  and  minimum  values  of  u  iu  the  equation. 

u  =  a  sin  X  -f-  b  cos  X 
Question  4. — Integrate  by  development  into  an  infinite  series  the  expression : 


/dx 


Question  5.— The  probable  error  of  the  average  of  10  measures  of  a  quantity  is 
±A015  and  the  mean  error  of  the  average  of  15  other  measures  is  ^0.018.  What  is 
the  probable  error  of  the  average  of  these  two  results,  giving  each  a  weight  depending 
°n  its  respective  probable  error  ? 

Subject:  Mechanics. 

Question  1.— Prove  that  the  time  of  vibration  of  a  simple  pendulum  is  T  =  *«\/ij" 

Qnestion  2. — Prove  that  the  atmospheric  pressures  at  the  elevations  X!  and  xfl  above 

^••letel  are  connected  by  the  formula  log  -l  =A  (x*  —  sci.) 


Digitized  by 


Google 


78  KEPORT   OP   THE   CHIEP   SIGNAL   OFFICER. 

Question  3.— Explain  the  cause  of  the  phenomenon  in  the  flow  of  liquids  known  as 
the  vena  contractu. 
Question  4. — State  the  general  principles  of  the  kinetic  theory  of  the  constitution 

of  gases. 

Subject:  Theory  or  Instruments. 

Question  1. — State  the  sources  of  error  in  thermometers  and  in  the  various  methods 
of  determining  the  temperature  of  the  air.  m 

Question  2. — Explain  a  method  of  calibration  and  calculation  of  the  calibration 
errors  of  thermometers. 

Question  3.— Explain  the  method  of  determining  the  tension  of  any  air  that  may  be 
present  in  the  vacuum  chamber  of  a  mercurial  barometer. 

Question  4. — Explain  the  theory  of  the  optical  principles  involved  in  the  ordinary 
astronomical  sextant. 

Question  5. — Explain  the  method  of  determining  the  dip  of  the  magnetic  needle  by 
the  use  of  the  dip-circle. 

# 

Subject:  Molecular  Physios. 

Question  1. — Define  the  terms  "  specific  heat  at  constant  pressure,"  and  "specific 
heat  at  constant  volume,1'  and  state  what  is  the  ratio  of  the  values  of  these  for  simple 
gases. 

Question  2. — Give  the  formula  for  the  total  quantity  of  heat  expressed  iu  calories 
required  to  transform  water  at  zero  into  vapor  at  the  temperature  T. 

Question  3. — Explain  the  thermo-dynamic  principle  by  virtue  of  which  dry  air 
cools  as  it  rises  in  the  atmosphere. 

Question  4. — Explain  in  general  terms  the  theory  of  the  origin  of  bright  and  dark 
bandB  in  the  spectrum.  • 

Question  5. — Explain  the  method  of  determining  the  temperature  of  a  distant  coil 
of  wire  by  counterbalancing  its  resistance  to  the  passage  of  an  electric  current. 

Question  6.— Waves  of  sound  proceed  simultaneously  from  all  parts  of  a  long  straight 
flash  of  lightning ;  find  the  law  according  to  which  the  intensity  of  the  thunder  will 
increase  or  diminish  as  heard  by  any  observer. 

Question  7. — Explain  the  formation  of  optical  diffraction  bands  or  fringes. 

Subject:  Meteorology. 

Question  1. — At  what  latitude"  is  the  greatest  amount  of  solar  heat  received  in  £4 
hours  on  the  21st  of  June  by  a  horizontal  surface  at  the  upper  limit  of  the  earth's 
atmosphere  T 

Question  2. — Give  a  diagram  presenting  the  diurnal  variations  of  the  barometric 
pressure,  and  show  what  combination  of  two  observations  will  give  a  good  daily  mean 
pressure. 

Question  3. — Describe  the  general  distribution  of  temperature,  wind,  and  pressure 
over  the  North  Atlantic  Ocean  during  July. 

Question  4. — Explain  the  general  .cause  of  the  low  pressure  in  the  Arctic,  Antarctic 
and  equatorial  regions. 

Subject:  Numerical  Computations. 

Question  1.— Compute  the  values  of  y  =  •    /i44-(16-x)9  for  the  successive  values 

of  x  from  0  to  10. 
[Logarithmic  tables  must  be  used  and  the  work  must  be  arranged  in  a  neat  form.] 

Subject:  Personal  Experience  and  Ability. 

[Tho  following  questions  form  the  second  part  of  this  examination :  they  may,  if 
the  candidate  prefer,  be  taken  home  by  him  and  answered  after  free  reference  to  such 
books  as  ho  may  choose  to  consult,  tho  object  being  to  illustrate  his  readiness  in  col- 
lecting data  and  investigating  special  subjects.  He  is  required  to  compile  bie  replies 
without  Consulting  with  any  other  person.  The  replies  must  be  commnnicat* d  by 
mail  or  in  person  on  or  before  the  second  of  May  to  the  "Civil  Service  Commission, 
Washington,  D.  C,"  and  be  accompanied  by  a  letter  in  a  separate  envelope  stating 
that  they  have  been  compiled  without  consultation  with  any  person,  but  solely  rely- 
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ing  upon  published  books  and  the  candidate's  own  knowledge.  They  must  be  written 
on  sheets  to  be  furnished  herewith.] 

Question  1.— Enumerate  the  scientific  publications  that  you  have  carefully  read  in 
the  original  languages. 

Question  2. — Enumerate  the  titles  of  any  considerable  scientific  publications  of 
which  you  are  the  author,  in  whole  or  in  part.  [Give  references  to  the  places  of  pub- 
lication of each.] 

Question  3. — State  the  nature  and  extent  of  your  work  and  experience  in  pure  or 
applied  science. 

Question  4.— Submit  a  synopsis  of  some  proposed  new  and  original  course  of  inves- 
tigation of  some  subject  bearing  on  meteorology  or  its  applications. 

Question  5. — Submit  an  investigation  deducing  a  formula  for  correcting,  for  instru- 
mental temperatures,  the  readings  of  a  barograph  constructed  as  follows:  A  steel 
siphon  barometer-tube  of  uniform  bore  rests  on  a  bed-plate  to  whioh  is  also  attached 
a  vertical  brass  frame  supporting  a  revolving  vertical  brass  drum,  on  which  latter 
are  recorded  the  oscillations  of  the  upper  end  of  a  light  glass  rod  whose  lower  enlarged 
end  floats  on  the  surface  of  the  mercury  in  the  short  open  leg  of  the  siphon. 

Question  6. — Submit  a  sketch  of  a  memoir,  with  illustrative  diagrams,  showing  the 
latest  results  of  observations  on  the  frequency  and  distribution  of  auroras  over  the 
northern  hemisphere.  [A  sketch  of  the  contents  of  each  chapter  of  the  memoir  will 
suffice,  but  you  will  be  expected  to  give  full  references  to  any  authorities  whence  the 
needed  information  can  be  obtained.] 

Question  7. — 8ubmit  a  sketch  of  a  memoir  on  the  various  methods  of  determining 
the  heights  of  the  clouds  and  the  results  of  actual  observations  on  this  subject.  [In 
the  absence  of  any  desired  book  of  reference,  name  the  work  to  whioh  you  would  refer 
as  authority  or  as  containing  the  needed  observations.  ] 

Question  8. — Submit  a  sketch  of  a  memoir  on  the  influence  of  a  body  of  water,  such 
as  the  lakes  or  the  ocean,  upon  the  temperature  cf  the  air  over  and  around  it,  taking 
account  of  solar  radiation,  atmospheric  absorption,  evaporation,  vertical  currents, 
cloudiness,  rainfall,  fog,  direction  and  force  of  the  wind,  melting  of  snow  and  ice, 
ocean  currents.  Sec. 

[Give,  as  before,  full  references  to  the  authorities  on  these  subjects.] 
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REPORT  ON  UNITED  STATES  MILITARY  TELEGRAPH  LINES,  FOR   THE 
YEAR  ENDING  JUNE  30. 1884. 

Signal  Office,  Washington,  June  30,  1884. 
The  total  number  of  miles  of  line  in  operation  at  the  beginning  of  the  year  was 
2,864 ;  53  miles  of  new  line  were  built  during  the  year,  and  112  miles  abandoned,  leav- 
ing 2,805  miles  in  operation  at  the  present  date,  distributed  as  follows,  viz-: 

California  and  Arizona  Division 510 

Pepartment  of  the  Missouri 693 

Northwestern  Division 893 

Toxas  Division 197 

Washington  and  Idaho  Division 500 

San  Francisco  Harbor 12 

The  total  line  receipts  duriug  the  year  were,  for  this  line,  $14,891.90 ;  for  other  lines, 
$24, 11 1.8(5.  As  anticipated  in  last  year's  report,  the  withdrawal  of  detailed  men  of  the 
line  of  the  Army  from  permanent  duty  with  the  military  telegraph  lines  as  operators 
and  repairers,  and  the  small  force  of  Signal  Corps  men  available  for  such  duties,  have 
seriously  embarrassed  this  office  in  maintaining  some  of  the  more  isolated  sections  in 
a  proper  state  of  efficiency.  While  such  temporary  assistance  as  is  permitted  under 
the  provisions  of  General* Orders  No.  35  of  1883,  and  No.  3  of  1884,  Adjutant  General's 
Office,  has  usually  been  given  freely  by  department  and  post  commanders,  yet  men 
thus  temporarily  detailed,  for  a  few  days  only,  and  without  additional  pay  for  such 
extra  labor,  con  Id  not  be  expected  to  do  as  efficient  and  lasting  work  as  men  perma- 
nently detailed,  fitted  by  experience,  and  receiving  just  compensation,  would  have 
performed.  Besides,  the  delay  occasioned  in  applying  for  and  getting  ready  a  detail 
to  start  out  on  the  line  when  a  break  occurred  occasioned  at  times  interruptions  of 
much  longer  duration  than  would  have  been  the  case  had  there  been  permanent  re- 
pairmen ready  to  mount  and  start  out  at  a  moment's  notice.  Another  point  is  to  be 
considered  iu  this  connection.  On  some  of  the  lines  in  Texas,  New  Mexico,  and  Mou- 
tana  it  is  almost  impossible  to  hire  labor  when  the  operator  is  unable  to  make  proper 
repairs  alone,  or  if  labor  can  be  had,  the  price  asked  is  so  excessive  that  the  means  at 
the  command  of  this  office  will  not  permit  its  payment ;  so  that  either  the  repairs 
have  to  be  made  poorly  by  one  man  or  the  line  has  to  remain  open  until  the  command- 
ing officer  at  the  nearest  post  can  furnish  a  detail. 

In  view  of  the  foregoing  it  is  recommended  that  a  law  be  secured  permitting  the 
permanent  detail  of  50  enlisted  men  from  the  line  of  the  Army  for  duty  with  the  mili-  ' 
tary  lines,  and  payment  of  extra-duty  pay  to  the  same  from  line  receipts,  as  in  former 
years. 

Below  follows  a  report  of  the  operations  and  present  condition  of  the  several  divis- 
ions: 

CALIFORNIA  AND  ARIZONA  DIVISION. 

Capt.  G.  T.  Olmsted,  U.  3.  A.,  who  had  charge  of  this  division  at  date  of  last  report, 
was  relieved  August  14,  1883,  by  First  Lieut.  Marion  P.  Maus,  First  Infantry,  acting 
signal  officer,  who  remains  in  charge. 

The  number  of  miles  of  wire  in  opcratiou  at  the  beginning  of  the  fiscal  year  was 
512;  of  this  number  47  miles  were  abaudoned  as  no  longer  necessary  for  military  pur- 
poses, and  8  miles,  from  Fort  Cuinmings  to  Florida  Station,  were  transferred  to 
another  division  October  31,  1883.  Fifty-three  miles  of  new  line  were  built  during 
the  year,  making  a  total  of  510  miles  in  operation  at  the  present  date,  divided  into  tbe 
following  sections  or  circuits,  viz : 

MOe*. 

Maricopa  and  Prescott  section 230 

Fort  Bowie  and  Fort  Apache  section *216 

Tucson  and  Fort  Lowell  section 7 

Fort  Huachncaand  Huachuca  section ,,•  .♦ 7 
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Hie  construction  of  a  commercial  line  connecting  Fort  Bayard  with  Silver  City, 
J.  Max.,  rendered  unnecessary  the  military  line  between  Forts  Bayard  and  Cummings, 
vhich,  being  old  and  in  poor  condition,  was  therefore  abandoned  during  the  month 
rf  October,  1883,  and  sola  at  public  auction  January  2,  1884.    The  line  between  Fort 
Bayard  and  Lordsburg,  which  had  been  abandoned  during  last  fiscal  year,  was  sim- 
ilarly disposed  of  October  17,  1883. 
Id  order  to  insore  reliable  communication  at  all  times  to  the  department  head- 
quarters  at  Whipple  Barracks,  a  new  line,  53  miles  in  length,  was  constructed  be- 
tween Prescott  and  Ash  Fork,  a  station  on  the  Atlantic  and  Pacific  Railroad.    This 
fine  affords  a  convenient  outlet  for  Prescott,  especially  in  case  of  interruption  on  the 
line  sooth  to  Maricopa,  distant  160  miles,  which  was  formerly  the  only  outlet  for  this 
iwtion.    It  is  bnilt  entirely  of  iron  poles  and  excellent  wire.    Work  began  January 
14,  sod  the  line  was  completed  and  in  operation  March  7,  1884. 

Following  is  a  brief  description  of  the  sections  constituting  the  California  and  An- 
nua Division: 

MARICOPA  AND  PRESCOTT  SECTION. 

Office*  at  Ash  Fork,  Fort  Verde,  Prescott,  Wickenburg.  Phoenix,  Fort  McDowell, 
and  Maricopa.  Section  is  maintained  to  afford  telegraphic  communication  to  depart- 
ment headquarters  and  the  posts  at  Forts  Verde  and  McDowell ;  also  as  an  outlet 
far  the  meteorological  reports  from  Prescott.  Extensive  repairs  were  made  on  this 
•eetioD  between  Prescott  and  Phoenix  during  August  and  September,  1883,  and  again 
in  March  and  May,  1884,  after  a  series  of  destructive  storms  and  floods.  The  line  be- 
tween Prescott  and  Fort  Verde,  being  old,  was  almost  entirely  rebuilt  during  June. 
The  whole  section  between  Ash  Fork  and  Maricopa  is  now  in  excellent  condition  and 
wiU  probably  need  very  little  repairs  during  the  coming  year.  All  the  labor  of  build- 
ing the  new  line  and  making  general  repairs  was  done  by  troops,  with  bnt  little  ex- 
pense to  this  service. 

FORT  BOWIB  AND  FORT  APACHE  SECTION. 

Offices  at  Fort  Apache,  Fort  Thomas,  San  Carlos,  Fort  Grant,  Willcox,  and  Fort 
Bowie.  Section  affords  telegraphic  communication  to  the  posts  named  and  an  outlet 
let  for  meteorological  reports  from  Fort  Apache.  This  section  has  been,  by  constant 
repairs,  kept  in  fair  condition,  but  stands  now  in  need  of  general  repairs.  Nine  hundred 
iron  poles,  1,000  insulators  and  30  miles  of  new  wire  were  ordered  shipped  from 
hereto  Willcox  daring  May,  and  but  for  the  delay  in  the  arrival  of  this  material, 
repairs  would  have  been  made  before  the  end  of  the  fiscal  year. 

TUCSON  AND  FORT  LOWELL  SECTION. 

This  section  is  operated  as  a  telephone  line,  and  the  instruments  and  service  are 
noted  from  the  Arizona  Telephone  Company  at  an  annual  rental  of  $50.  The  line 
nas  been  thoroughly  repaired,  and  gives  satisfaction  in  all  respects. 

FORT  HUACHUCA  AND  HT7ACHUCA  SECTION. 

This  section  is  also  operated  by  telephone,  the  rental  of  instruments  being  paid  by 
fe  Quartermaster's  Department.  It  has  needed  no  general  repairs  during  the  year. 
Following  were  the  receipts  of  the  California  and  Arizona  Division  during  the  year, 
tiz: 

fteccipto  for  this  line $5,377  40 

feeeipts  for  other  lines 11,810  31 

Besides  the  commercial  business,  an  immense  amount  of  official  and  "dead-head19 
taaineee  was  done,  the  aggregate  money  value  of  which  amounted  to  $5,444.45. 

[Extract  from  annual  report  of  Lieutenant  .Xana.] 

ii  •  •  •  The  department  commander  has  expressed  himself  as  entirely  satisfied 
▼ith  the  military  telegraph  lines  since  my  assignment  to  duty  as  officer  in  charge, 
*od  atated  that  the  trouble  he  had  complained  of  during  the  time  of  my  predecessor 
W  entirely  disappeared  and  that  the  lines  were  in  all  respects  satisfactory.  Every 
tristanee  has  been  rendered  by  the  department  commander  in  repairing  the  telegraph, 
tojea,  and  it  is  confidently  believed  that  no  further  trouble  will  be  experienced  in  main- 
lining the  necessary  military  telegraph  service  in  this  division." 

LINKS  IN  THE  DBPABTMXNT  OF  THE  MISSOURI. 

Lieut  W.  A.  Glassford,  Signal  Corps,  continued  in  charge  of  this  division  until 
wember  30, 1883.  when  be  was  transferred  to  the  central  office.  The  short,  isolated 
actions,  a  few  miles  in  length  only,  and  each  connecting  a  military  post  with  the 
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nearest  commercial  office,  were  equipped  as  telephone  lines  and  turned  oyer  to  the 
post  commanders.  The  Signal  Corps  operators  at  such  posts  were  relieved  and  trans- 
ferred to  other  points.  The  larger  sections,  connecting  two  or  more  posts,  were  re- 
tained as  Morse  lines,  and  are  now  operated  under  the  immediate  supervision  of  the 
chief  operators,  subject  to  the  orders  of  the  telegraph  officer  at  this  office. 

The  following  lines  abandoned  during  the  previous  year  were  sold  at  public  auction, 
viz:  Gunnison  to  Uncompabgre,  81  miles,  July  28, 1883;  Rawlins  to  Camp  on  White 
River,  144  miles,  September  15,  1883.  The  total  number  of  miles  of  line  in  operation 
at  the  beginning  of  the  year  was  685 ;  received  by  transfer  during  the  year,  8  miles 
(Fort  Cummings  to  Florida  Station) ;  total  now  in  operation,  693  miles,  comprised  in 
the  following  circuits  or  sections: 

Mile* 

Indian  Territory  lines 438 

Fort  Thornburg  to  Carter  Station 90 

Fort  Stanton  to  San  Marcial r 121 

Fort  Union  to  Watrous 9 

Fort  Lewis  to  Durango 15 

Uncompahgre  to  Montrose 9 

Fort  Cummings  to  Florida  Station % 8 

Fort  Wmgate  to  Wingate 3 

The  first  three  named  sections  are  operated  as  Morse  lines  by  Signal  Corps  opera- 
tors. The  other  sections  were  equipped  as  telephone  lines  and  operated  as  such  with 
varying  success,  this  service  employ  in  ca  joint  operator  at  each  transfer  point,  except 
at  Wingate,  where  the  Quartermaster's  Department  pays  all  expenses  of  tne  telephone 
service.  Between  Fort  Lewis  and  Durango,  the  telephones  supplied  by  this  office 
have  been  in  continuous  use  and  have  worked  very  satisfactorily.  Improper  gronnd 
connections  caused  trouble  at  first,  but  since  a  copper  ground  is  used  the  line  is  work- 
ing well. 

Between  Fort  Wingate  and  Wingate,  Bell  telephones  are  used  with  satisfactory 
results. 

Between  Fort  Union  and  Watrous  the  line  is  again  operated  with  Morse  instru- 
ments, the  telephones  supplied  from  this  office  not  having  proved  satisfactory.  An 
enlisted  man  of  the  post  acts  as  operator  at  Fort  Union. 

A  similar  report  has  been  received* concerning  the  Uncompahgre-Montrose  line,  but 
the  present  officer  in  charge  ascribes  the  failure  of  the  telephones  to  inexperience  on 
the  part  of  those  attempting  to  use  them,  and  recommends  another  trial  by  men  famil- 
iar with  their  use. 

At  Fort  Cummings  ineffectual  attempts  were  made  to  operate  the  telephone  with 
Florida  station.  The  line  is  again  worked  as  a  Morse  line  with  the  officer  in  charge 
as  operator.    This  line  will  probably  be  abandoned  in  the  near  future. 

With  one  exception,  the  regular  Morse  lines  manned  by  Signal  Corps  men  were 
operated  with  but  ordinary  interruptions  throughout  the  year.  Heavy  snows  in  the 
mountains  between  Forts  Bridger  and  Thornburg  made  repairs  impossible  during 
part  of  the  winter  and  spring,  but  as  Fort  Thornburg  has  not  been  garrisoned  since 
the  fall  of  1883,  no  serious  inconvenience  resulted  from  the  interruption.  Below  fol- 
lows a  brief  description  of  each  Morse  section : 

INDIAN  TERRITORY  SECTION. 

Offices  at  Dodge  City,  Kans.,  Fort  Supply,  Ind.  T.,  Fort  Elliott,  Tex.,  Cantonment, 
Fort  Reno,  Fort  Sill,  Ind.  T.,  and  Henrietta,  Tex.  Is  maintained  to  furnish  tele- 
graphic communication  to  the  posts  named,  also  for  transmission  of  weather  reports 
trom  Forts  Elliott  and  Sill.  This  section  is  liable  to  many  interruptions  from  prairie 
fires,  thunder-storms,  floods,  and  malicious  acts  of  cowboys  and  outlaws,  but  repairs 
are  made  with  but  little  delay,  as  the  commanding  officers  at  the  various  posts  are 
always  very  prompt  in  furnishing  details  and  transportation  whenever  called  upon. 
The  section  has  now  a  large  proportion  of  iron  poles,  which  are  exempt  from  damage 
by  lightuing  and  prairie  fires,  and  is  generally  in  good  repair  except  at  the  river 
crossings,  where  recent  floods  have  done  considerable  damage  The  spans  across  the 
Canadian  River  between  Forts  Elliott  and  Supply,  and  between  Forts  Reno  and  Sill, 
were  carried  away  about  the  1st  of  June,  and  owing  to  continued  high  water  tempo- 
rary repairs  could  be  made  only.  A  new  supply  of  Rteel  wire  has  been  ordered  shipped 
for  these  spans,  and  the  best  possible  repairs  will  bo  made  as  soon  as  the  waters  sub- 
side, but  the  spans  will  always  be  at  the  mercy  of  the  next  bigh  water.  Cables  are 
out  of  the  question  in  the  shifting  quicksands,  and  there  seems  to  be  no  complete  rem. 
edy  for  these  periodical  breaks  within  the  limited  means  at  the  command  of  this  office. 

FORT8  THORNBURG  AND  BRIDGER  SECTION. 

Offices  at  Forts  Thornburg  and  Bridger,  with  the  transfer  office  at  Carter  Station, 
Wyo.    This  section  was  operated  by  the  Quartermaster's  Department  until  June  30, 
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1883,  when  it  was  turned  oyer  to  the  Signal  Service.  General  repairs  to  the  whole 
hue  were  made  by  Captain  Penney,  of  the  Sixth  Infantry,  during  the  fall  of  1883,  and 
tie  Hoe  worked  satisfactorily  until  February,  when  the  mountains  became  impassable, 
iad  repairs  between  Fort  Bridger  and  Fort  Thornburg  had  to  be  suspended.  Com- 
fflooication  between  Fort  Bridger  and  the  transfer  office  at  Carter  was,  however,  not 
interrupted.  Temporary  repairs  between  Bridger  and  Thornburg  were  made  on  snow- 
ihoes  during  April,  and  the  line  will  receive  a  thorough  overhauling  as  soon  as  the 
mow  has  melted.  The  repair  station  at  Youngs  Spring,  midway  between  Bridger  and 
Thornburg,  has  been  discontinued,  but  as  the  Tine  cannot  be  satisfactorily  maintained 
without  an  intermediate  station,  it  should  be  re-established  if  Fort  Thornburg  is  again 
ocenpied  by  troops. 

FORTS  CRAIG  AND  STANTON  SECTION. 

Offices  at  Forts  Craig  and  Stanton ;  transfer  office  at  San  Marcial,  N.  Mex.  No 
lerious  trouble  occurred  on  this  section  until  May,  when,  owing  to  the  great  rise  in 
the  Rio  Grande,  part  of  the  line  between  Fort  Craig  and  San  Marcial  was  submerged. 
Steps  have  been  taken  to  string  our  wire  on  the  Western  Union  poles  from  the  rail- 
road crossing  to  San  Marcial,  which  will  prevent  similar  trouble  in  the  future.  Dur- 
ing the  continuance  of  the  flood  the  Fort  Craig  operator  crossed  the  river  once  a  day 
to  send  and  receive  the  Fort  Stanton  business.  This  line  was  largely  built  of  old  ma- 
terial recovered  from  abandoned  lines,  and  some  50  miles  on  the  Fort  Stanton  repair 
section  were  boilt  of  pine  poles,  which  are  now  rotting  rapidly.  On  the  Fort  Craig 
Mction  the  poles  are  mostly  cedar  and  few  need  replacing.  One  t Don sand  iron  poles 
have  been  ordered  shipped,  and  general  repairs  will  be  made  along  the  whole  line  aa 
soon  as  the  poles  are  all  distributed. 

Following  are  the  line  receipts  of  the  Department  of  the  Missouri  lines  daring  the 
yew,  vis: 

keriptefor  this  line #2,077  14 

toedpts  for  other  lines 3,244  79 

TEXAS  DIVISION. 

Second  Lieut.  L#.  £.  Bebree,  Signal  Corps,  remained  in  charge  until  December  31, 
1*3,  when  he  was  transferred  to  Washington.  The  lines  in  Texas  have  sinoo  been 
tnder  the  direct  control  of  the  officer  in  charge  of  the  telegraph  division  of  this  office, 
vith  the  local  management  of  sections  in  charge  of  the  chief  operators. 

The  extensive  abandonment  of  lines  in  this  division  during  the  preceding  year  left 
trot  2©  miles  in.  operation  at  the  beginning  of  the  present  fiscal  year,  and  this  was 
rtfll  further  reduced  by  the  abandonment  on  September  5, 1883,  of  the  line  from  Fort 
Concho  to  Coleman,  65  miles  long.  A  pri  vate  company,  purchasing  an  d  operati  ng  the 
abandoned  military  line  between  8an  Antonio  and  Fort  Concho  furnished  all  necessary 
Wemphie  facilities  to  the  latter  post,  and  the  line  to  Coleman  was,  with  the  approval 
*  the  department  commander,  abandoned  as  above  stated.  This  leaves  only  two 
actions  in  operation  at  the  present  time,  namely,  Brownsville  to  Rio  Grande  City,  100 
■Act,  and  Fort  8tockton  via  Fort  Davis  to  Marfa,  97  miles.    Total  in  operation,  197 


Of  the  Unas  abandoned  during  the  preceding  and  current  years,  only  portions  of  one 
>*tum  were  recovered,  via,  88  miles  between  Eagle  Pass  and  Rio  Grande;  the  re- 
dlining sections,  under  authority  from  the  Secretary  of  War,  were  sold  at  public  auc- 
tion as  follows,  via : 

Date  of  sale. 

5«ri«tta to  Coleman """m  July  20, 1888 

'wtCoocho  to  Fort  Stockton 158  July  20, 1883 

«tt  Antonio  to  Fort  Concho 222  July  20,  1883 

J*  Antonio  to  Eagle  Paaa 167  July  20,  lfc'83 

S*«a  to  Fort  Concho  65  Oct.  20,1883 

™»fua^i»gleFa«a  to  Bio  Grande ., 127  Deo.  6,   1883 

Total i 

) ^ 

Following  is  a  brief  description  of  the  remaining  sections,  viz : 
'  BROWN0V1LLB  TO  RIO  GRANDE  CITY. 

Offices  at  Brownsville,  Edinburg,  and  Rio  Grande  City.  Section  affords  telegraphic 
ttmmnjifeation  to  Forts  Brown  and  Ringgold  and  the  sub-post  at  Edinburg,  also 
10  outlet  for  meteorological  reports  from  Bio  Grande  City.    Section  has  worked  satis- 
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faotorily  and  is  in  good  condition.  Most  of  the  wooden  poles  have  been  replaced  by 
iron  ones  recovered  from  the  abandoned  line  above  Rio  Grande  City.  Near  La  Blanca 
the  line  was  moved  back  from  the  river  bank  to  prevent  being  washed  ont.  All  of 
the  labor  in  keeping  np  line  is  performed  by  details  from  posts,  and  the  expenses  for 
repairs  have  been  very  light. 

FORT  STOCKTON  TO  MARFA. 

Offices  at  Forts  Stockton  and  Davis ;  transfer  office  at  Marfa.  Supplies  telegraphic 
communication  to  the  posts  named  and  an  ontlet  for  meteorological  reports  from  Fort 
Stockton.  The  line  has  worked  satisfactorily  daring  the  year,  but  on  account  of  de- 
caying poles  stands  in  need  of  a  thorough  overhauling  between  Davis  and  Stockton. 
The  necessary  material  is  on  the  spot,  and  general  repairs  will  be  made  by  troops  dur- 
ing July.   A  large  number  of  iron  poles  will  be  used  to  replace  defective  wooden  ones. 

Between  Fort  Davis  and  Marfa  the  line  is  reported  in  excellent  condition,  being  en- 
tirely on  iron  poles. 

Following  are  the  receipts  in  the  Texas  division  during  the  year,  viz: 

Receipts  for  this  line .♦. |l,d98  64 

Receipts  for  other  lines 1,961  42 

WASHINGTON  AND  IDAHO  DIVISION. 

Second  Lieut.  Frank  Greene,  Signal  Corps,  remained  in  charge  of  this  division  until 
June  30, 1884,  when  he  was  assigned  to  other  dnty,  and  the  local  supervision  of  the  va- 
rious sections  given  to, the  chief  operators  acting  under  direct  orders  from  this  office. 

The  Fort  Klamath  section,  223  miles  long,  was  transferred  to  this  division  June  30, 
18&,  and  the  sections  from  Pomeroy  to  Spokane  Falls,  and  from  Fort  Coaur  d'Alene 
to  Summit,  were  abandoned  on  the  same  date,  leaving  a  total  of  500  miles  in  operation 
during  the  year,  divided  into  sections  or  circuits  as  follows,  viz: 

Mile*. 

Dayton,  Wash.  T.,  to  Fort  Lapwai,  Idaho 68 

Port  Angeles,  Wash.  T.,  toTatoosh  Island,  Wash.  T 80 

Astoria,  Oreg.,  to  Fort  Canby,  Wash.  T 28 

Fort  Spokane,  Wash.  T.,  to  Fort  Codur  d'Alene,  Idaho 91 

Fort  Bidwell,  CaL,  to  Ashland,  Oreg 233 

The  sections  abandoned  during  the  preceding  year  were,  by  authority  of  the  Secre- 
tary of  War,  sold  at  public  auction  on  August  25, 1883. 

The  station  on  Tatoosh  Island  was  connected  by  a  strong  three-conductor  cable,  2 
miles  long,  with  the  land  line  terminating  at  Cape  Flattery.  The  line  from  the  cape 
to  Port  Angeles  had  been  completed  and  equipped  since  March,  1883.  Various  causes 
delayed  arrival  of  cable,  which  was  laid  November  10,  1883,  by  First  Lieut.  James 
Allen,  3d  Cavalry,  acting  signal  officer  and  assistant,  and  has  worked  faultlessly  np 
to  the  present  time. 

Another  cable,  4  miles  in  length,  was  laid  by  the  same  officer  on  October  10, 1883, 
across  the  mouth  of  the  Columbia  River,  forming  part  of  the  military  telegraph  line 
•connecting  Astoria,  Oreg. ,  with  Forts  Stevens  and  Canby.  This  cable  was  washed  oat 
at  the  northern  end  daring  December,  when  a  quarter  of  a  mile  of  new  cable  was 
epliced  on  and  the  end  carried  back  to  high  ground,  since  when  communication 
through  it  has  been  uninterrupted. 

Substantial  and  comfortable  houses  were  built  upon  the  light-house  reservations  at 
Fort  Canby  and  on  Tatoosh  Island,  which  are  now  occupied  by  our  men  as  meteoro- 
logical and  telegraph  offices. 

Following  is  a  brief  description  of  the  several  sections  constituting  the  Washington 
and  .Idaho  Division,  viz : 

DAYTON  AND  FORT  LAPWAI  SECTION. 

Offices  at  Dayton,  Lewiston,  and  Fort  Lapwai.  Section  is  maintained  for  the  par- 
pose  of  affording  telegraphic  communication  to  Fort  Lapwai.  Line  has  been  kept  in 
fair  condition  with  ordinary  repairs,  but  many  poles  are  now  becoming  rotten  and 
need  resetting.  General  repairs  were  delayed  upon  the  recommendation  of  Lieutenant 
Greene,  as  the  abandonment  of  Fort  Lapwai  rendered  it  doubtful  whether  this  section 
shonld  be  retained  after  the  withdrawal  of  the  troops.  The  department  commander 
having  urgently  recommended  maintenance  of  section,  steps  have  been  taken  to  have 
at  repaired  before  winter.  The  stations  were  inspected  during  the  year  by  Lieutenant 
Oreene  and  found  in  good  condition. 
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FORT  8POKANB  AND  FOBT  COEUB  r/ALBNB  SECTION. 

Offices  at  Fort  Spokane.  Spokane  Falls,  and  Fort  Cceur  d'Alene.  Section  is  main- 
tained to  afford  telegraphic  communication  to  Forts  Spokane  and  Cmur  d'Alene. 
General  repairs  were  made  to  section  during  September  and  again  in  June,  and  it  is 
now  reported  in  good  condition.  Decaying  poles  will  have  to  be  replaced  during  next 
•priog.  The  stations  were  inspected  by  Lieutenant  Greene  in  September  and  found 
in  good  condition,  excepting  Spokane  Falls,  which  required  a  change  of  operators  to 
Mag  it  np  to  the  standard. 

OAPB  FLATTERY  SECTION. 

Offices  at  Port  Angeles,  Pysht,  Neah  Bay,  and  Tatoosh  Island,  with  repair  stations 
at  Crescent  Bay  and  Hoko.  Section  is  maintained  to  transmit  weather  and  vessel  re- 
ports from  Tatoosh  Island,  which  station  communicates  by  means  of  the  international 
code  of  signals  with  vessels  passing  in  and  out  of  the  straits  of  San  Juan  de  Fuca. 
Although  passing  through  a  wilderness,  densely  wooded,  the  line  has  been  kept  work- 
ing with  but  few  interruptions,  and  has  given  much  satisfaction.  General  repair* 
were  made  on  the  Port  Angeles  and  Crescent  Bay  sections,  where  fires  and  a  land- 
ihde  did  some  damage;  other  sections  required  ordinary  repairs  only.  Trails  are 
being  cut  by  repairmen,  and  the  whole  section  is  reported  in  very  good  condition. 

ASTORIA  AND  FORT  CANBT  SECTION. 

Offices  at  Astoria,  Fort  Stevens,  and  Fort  Canby.  Section  is  maintained  to  furnish 
telegraphic  communication  to  Forts  Stevens  and  Canby,  also  for  the  transmission  of 
meteorological,  vessel,  and  bar  reports  from  the  Canby  station.  A  large  flagstaff  is 
erected  upon  the  highest  ground  near  Fort  Canby,  and  by  means  of  the  international 
code  of  signals  vessels  passing  in  and  out  of  the  Colombia  River  are  communicatee! 
with.  The  condition  of  the  bar  is  reported  thrice  daily  in  a  special  message  to  the 
Portland,  Ores;.,  Chamber  of  Commerce,  which  reports  prove  of  value  to  merchants,, 
shippers,  and  pilots.  General  repairs  to  section  were  made  during  May,  and  the  line 
it  now  in  excellent  condition.  Offices  were  inspected  by  Lieutenant  Greene  in  Sep- 
tember and  found  in  good  condition. 

FORT  KLAMATH  SECTION. 

Offices  at  Ashland,  Linkville,  Fort  Klamath,  Lakeview,  and  Fort  Bidwell.  Section 
tarnishes  telegraphic  communication  to  Forts  Bidwell  and  Klamath,  with  transfer 
office  at  Ashland.  A  repair  station  was  maintained  at  Parker's,  Oreg.,  near  the  sum- 
mit of  the  Cascade  Mountains,  during  the  winter,  which  proved  very  useful  in  speedily 
reaching  the  location  of  the  most  frequent  breaks.  This  station  should  be  re-established 
daring  next  winter,  say  from  December  1  to  April  30.  General  repairs  were  made 
to  different  portions  of  the  line,  some  by  troops  and  some  by  hired  labor.  The  line  is 
reported  as  being  at  present  in  a  very  fair  condition  except  at  points  between  Link- 
ville  and  Fort  Klamath,  and  between  Lakeview  and  Fort  Bidwell,  where  many  poles 
are  rotting.  About  40  miles  of  wire  between  Linkville  and  Ashland,  over  the  Cascade 
Mountains,  is  on  trees,  the  swaying  of  which  causes  frequent  breaks.  Tree  brackets 
and  insulators  have  been  recently  sent  to  Fort  Klamath,  which  will  be  used  on  the 
mountain  section,  doubtless  effectually. 

The  offices  on  this  section  have  not  been  inspected. 

pSxtracts  from  Lieutenant  Greene's  report.] 

•  •  *  "  During  the  year  telegraphic  communication  has  been  constant,  with  the 
exception  of  occasional  interruptions  caused  by  accidents,  such  as  all  telegraph  lines 
are  liable  to  meet,  and  the  lines,  both  those  that  were  maintained  for  purposes  of  mili- 
tary communication  and  those  for  purposes  more  intimately  connected  with  meteo- 
rological and  marine  interests,  have  very  eminently  fulfilled  their  office. 

"  Whenever  the  active  aid  of  the  Army  has  been  necessary,  whether  to  furnish, 
operators  temporarily  or  details  for  repairs  of  greater  extent:  or  magnitude  than  the 
ngnal  force  could  perform,  I  have  found  it  only  necessary  to  ask  the  proper  authori- 
ties for  assistance  to  receive  it  promptly  and  cheerfully." 

Following  are  the  receipts  in  the  Washington  and  Idaho  Division  during  the  year, 
▼is: 

frccipts  for  this  line $2,276  31 

Receipts ibr  other  lines 2,632  01 
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BAN  FRANCISCO  HARBOR. 

As  mentioned  in  last  Year's  report,  the  land  portion  of  the  line  connecting  the  Pre- 
sidio with  Alcatraz  and  Angel  Islands  was  completed  during  November,  1882.  The 
necessary  cables  to  complete  the  circuit  did  not  arrive  at  San  Francisco  until  the  fol- 
lowing August.  They  were  successfully  laid  by  Lieut.  James  Allen,  on  September  19, 
1883.  On  December  29,  the  oable  between  Alcatraz  Island  and  Fort  Mason  was  broken 
by  the  fouling  of  a  ship's  anchor.  It  was  takeu  up,  repaired,  aud  re  laid  from  Alcatraz 
Island  to  the  Presidio  wharf  instead  of  to  Fort  Mason.  It  is  believed  that  as  now 
laid  the  liability  of  cable  to  injury  is  reduced  to  a  minimum. 

This  line  of  wire  and  cables  runs  from  the  western  shore  of  Angel  Island  across  that 
island  to  Point  Blunt,  thence  by  a  very  strong  three-conductor  cable  to  Alcatraz  Isl- 
and ;  across  the  islaud  and,  by  a  similar  cable  to  the  Presidio  wharf,  thence  to  the 
Presidio.  A  loop  connects  Fort  Winfield  Scott  with  the  Presidio,  thence  the  line  runs 
to  Fort  Mason,  its  terminus.  The  total  length  of  cables  used  is  4}  miles,  of  land  lines 
7i  miles.  The  line  is  operated  entirely  by  the  local  military  authorities,  and  the 
Signal  Service  has  no  offices  in  connection  with  it. 

NORTHWESTERN  DIVISION. 

Second  Lieut.  W.  D.  Wright,  Signal  Corps,  has  remained  in  charge  of  this  division 
d  nring  the  year.  Of  the  1,184  miles  of  line  ordered  abandoned  by  instructions  No.  59, 
series  1883,  this  office,  1,061  miles  were,  by  authority  of  the  Secretary  of  War,  sold  as 

?ublic  auotion  during  the  year;  the  remainder,  123  miles,  between  Bismarck  and  Fort 
ates,  was  withheld  from  sale  and  is  still  in  operation.    Following  are  the  sections 
sold  at  the  dates  named,  viz: 


Section.  Length.    Datoofsrio. 


Glendive  to  Terry's  Landing,  Mont 168  Sept.  15,1883 

MiwouljL  Mont,  to  Siimm^  IdAho 114  Sept.  15,1883 

Fort  Custer  to  Helena,  Mont 282  Sept.  16,1883 

Fort  Bennett  to  Fort  Meade,  Dak 168  Deo.  22,1688 

Bismarok  to  Fort  Bnford,  Dak 208  Deo.  22,1888 

Helena  to  MJsaoola,  Mont 110  Mar.  15,1*84 

The  line  between  Missoula  and  Fort  Missoula,  4  miles,  was  turned  over  to  the  post 
commander,  together  with  the  necessary  instruments  and  battery  material,  ana  is 
operated  for  the  convenience  of  the  post,  without  expense  to  this  service. 

There  now  remain  in  operation  under  Lieutenant  Wright  683  miles  of  line,  divided 
into  sections  or  circuits  as  follows,  vis : 


From  Fort  Assinaboine  to  Helena » 208 

From  Fort  Maginnis  to  Glendive 307 

From  Bismarok  to  Fort  Bennett 183 

From  Fort  Custer  to  Terry's  Landing 30 

From  Fort  Meade  to  Deaowood 15 

From  Fort  Totten  to  Larimore 68 

From  Fort  Sisseton  to  Webster 23 

Excepting  the  sections  between  Fort  Maginnis  and  Poplar  Biver,  and  between  Fort 
Meade  and  Deadwood,  but  little  delay  from  breaks  and  other  causes  'occurred  during 
the  year.  Lieutenant  Wright  estimates  that  for  needed  general  repairs  i  n  his  division 
during  the  coming  year  about  670  poles  will  be  required,  at  a  total  cost,  including 
transportation,  &c.  of  $1,255. 

Following  is  a  brief  description  of  the  several  sections  constituting  the  Northwest- 
ern Division : 

FORT  A08XNABOINB  TO  HELENA. 

Offioes  at  Forts  Assinaboine,  Benton,  Shaw,  and  at  Helena,  the  latter  being  the 
transfer  point  to  other  lines.  Section  is  maintained  to  furnish  telegraphic  communi- 
cation to  thepost  named,  also  as  an  outlet  for  meteorological  reports  from  Fort  As- 
sinaboine. The  line  is  reported  in  fair  condition,  but  will  require  new  poles  in  the 
near  future.  The  majority  of  the  old  poles  will  have  to  be  reset  and  some  150  new 
ones  put  up  before  winter  sets  in. 

FORT  MAGINNIS  FO  GLENDIVE. 

Offices  at.  Fort  Maginnis,  Camp  Poplar  River,  Fort  Buford,  and  transfer  office  at 
Glendive.  Between  Glendive  and  Camp  Poplar  River  the  line  has  worked  satisfac- 
torily and  with  few  interruptions,  but  it  was  found  impossible  to  maintain  the  Fort 
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Magiiinia-Poplar  River  section  daring  the  winter  months.  This  seotion,  232  miles 
long,  runs  through  a  country  almost  destitute  of  wood  and  water,  and  requires  a  much 
larger  force  than  this  service  can  furnish  to  maintain  it  in  a  state  of  efficiency  at  all 
times.  Outlaws  infest  the  country,  who  frequently  cut  the  line  and  render  it  unsafe 
for  any  bnt  large  parties  to  traverse  it.  During  the  month  of  May  a  repair  station 
was  established  at  Galpin  and  two  civilians  are  now  stationed  there  to  keep  the  line 
in  repair.  At  the  same  time  strong  details  left  Fort  Maginnis  and  Poplar  Kiver  and 
pat  the  line  in  thorough  order.  Since  Jnne  1  it  has  been  working  with  but  slight  in- 
terruptions, but  the  present  repair  force  will  not  be  able  to  maintain  it  during  the 
coming  winter. 

BISMARCK  TO  FORT  BENNETT. 

Offices  at  Bismarck,  Fort  Yates.  Fort  Sully,  and  Fort  Bennett.  Section  is  maintained 
solely  for  military  purposes  and  nas  two  outlets,  viz,  Bismarck  and  Fort  Sully.  Com- 
munication with  Fort  Bennett  has  again  been  interrupted  by  the  breaking  of  the  cross- 
ing over  the  Missouri  River.  A  span  of  over  half  a  mile  has  to  be  made  at  that  point 
and  great  difficulty  is  experienced  in  maintaining  it.  Cabling  the  river  proved  a  failure 
some  years  ago.  Lieutenant  Wright  recommends  he  be  ordered  there  to  personally 
GQpenntend  the  construction  of  a  new  crossing  and  see  if  same  cannot  be  maintained. 
It  may  be  necessary  to  have  A  special  wire  ordered  for  this  crossing.  About  150  new 
poles  are  required  on  the  section  in  making  general  repairs. 

FORT  CU8TBR    TO    TERRY'S   LA2TOING— FORT    8I88RTON  TO   WEBSTER— FORT   TOTTEN 

TO  LARIMORB. 

Each  of  the  above  sections  connects  a  military  post  with  the  nearest  railroad  office 
and  is  maintained  solely  for  military  purposes,  except  the  line  to  Terry's  Landing, 
which  also  provides  an  outlet  for  meteorological  reports  from  Fort  Caster.  The  sec- 
tions are  in  good  condition,  and  will  require  few  repairs  during  next  year. 

FORT  MEADS  TO  DEADWOOD. 

This  line  has  not  been  operated  since  February,  owing  to  the  fact  that  no  operator 
could  be  had  for  Fort  Meade.  The  post  has  telephonic  communication,  however, 
OTer  a  private  line.  Lieutenant  Wright  recommends  that  the  line  be  again  put  in 
order,  and  equipped  as  a  telephone  line.    Repairs  to  be  made  by  troops  at  Fort  Meade 

[Extnet  from  lieutenant  Wright**  report  1 

"It  is  deemed  advisable  if  an  officer  is  still  to  remain  in  charge  of  this  division  that 
he  should  go  himself  with  the  general  repair  parties  every  "year  when  they  start  out 
in  the  fall.  He  should  personally  inspect  everjr  pole,  bracket  and  insulator,  and  make 
wary  test  possible  to  insure  the  lines  being  in  perfect  working  order  before  cold 
weather  sets  in.  When  the  lines  are  put  in  thorough  order  this  way  they  will  remain 
*>,  and,  unless  from  unforeseen  accidents,  will  require  but  little  repairing  during  the 
winter.'' 

Following  were  the  line  receipts  in  the  Northwestern  Division  during  the  year : 

feeeipta  for  this  line $3,468  41 

Rweipts  for  other  lines 4,563  33 

THE  8BA-COABT  TELEGRAPH  AND  TELEPHONE  LINES. 

The  operation  of  the  sea-coast  telegraph  lines  built  by  this  service  on  the  coasts 
of  New  Jersey,  Delaware,  Maryland,  Virginia,  and  North  Carolina,  has  been  maintained 
with  as  much  efficiency  as  the  very  limited  appropriation  would  permit.  In  addition 
to  the  telegraph  lines  operated  by  enlisted  men  oi  the  Signal  Corps,  a  number  of  tele- 
phone lines,  aggregating  120  miles  in  length,  are  maintained  by  this  service  jointly 
with  the  Life-Saving  Service,  which  connect  the  ohain  of  life-saving  stations  between 
tady  Hook,  N.  J.,  and  Barnegat,  N.  J.,  between  Atlantic  City  and  Brfgantine  Beach, 
N.  J.,  and  between  Cape  Henry,  Va.,  and  Kitty  Hawk,  N.  C.  As  in  the  past,  this 
■yrtem  of  lines  has  proved  of  great  valne  to  maritime  and  commercial  interests,  both 
•s  s  means  of  supplying  meteorological  reports  from  the  entire  coast  between  Sandy 
Hook,  N.  J.,  ana  Cape  Fear,  N.  C,  and  for  obtaining  early  assistance  to  vessels  in  die- 
tais.  Passing  vessels  are  communicated  with  by  means  of  the  international  code  of 
■nils,  and  the  fact  of  their  arrival  made  known  hours  in  advance  of  reaching  port. 

The  total  length  of  sea-coast  telegraph  and  telephone  lines  is  now  618  miles.  Leased 
lines  connect  them  with  this  office  and  with  the  signal  stations  at  Philadelphia  and 
Baltimore.  During  the  year  a  telephone  line  9  miles  long,  including  5,700  yards  of  sub- 
marine cable,  was  constructed  between  Atlantic  City  and  the  north  end  of  Brigantine 
Beach,  N.  J.  A  new  submarine  cable,  1±  miles  in  length,  was  laid  across  Great  Egg 
Harbor  Inlet,  N.  J.,  the  old  cable  after  eleven  years'  service  having  entirely  worn  out. 
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The  cables  at  Block  Island,  Barnegat  Inlet,  Hatteras  Inlet,  and  Heady's  Bay  were  also 
in  bad  condition  at  the  beginning  of  the  year  and  the  Ooracoke  Inlet  cable  had  en- 
tirely given  ont.  The  Barnegat  cable  failed  entirely  during  July,  bnt  as  the  small  ap- 
ariation  prevented  the  purchase  of  new  cables  or  the  making  of  extensive  repairs 
te  land  fines,  nothing  more  than  ordinary  repairs  could  be  accomplished  except 
replacing  the  Great  Egg  Harbor  cable  before  mentioned. 

GENERAL  REPAIRS  HERDED. 

Between  Sandy  Hook  and  Barnegat  Inlet  about  20  miles  of  new  poles  and  300  insu- 
lators are  required  to  put  the  line,  m  thorough  repair.  From  Little  Egg  Harbor  to 
Atlantic  City  the  line  needs  3  miles  of  new  poles,  and  from  Atlantic  City  to  Cape  May 
10  miles  of  new  poles  and  300  insulators. 

Between  Delaware  Breakwater  and  Chinooteague  and  between  Norfolk  and  Hat- 
teras a  number  of  poles  need  resetting  and  some  700  insulators  should  be  replaced. 

Between  Hatteras  and  Fort  Macon  about  7  miles  of  line  should  be  rebuilt,  and  all 
iron  poles,  except  7  galvanised  ones,  replaced  by  new  ones.  The  nngalvaniaed  poles 
on  this  section  have  all  rusted  out.  New  wire  is  required,  and  a  new  cable,  3|  miles 
long,  for  Ooracoke  Inlet,  together  with  about  400  insulators  and  brackets.  The  Hat- 
teras Inlet  cable  also  requires  repairs. 

Between  Macon  and  Sloop  Point  69  miles  of  new  wire  are  needed.  45  miles  of  new 
poles  between  Macon  and  Wilmington,  also  500  insulators,  and  1,000  yards  new  cable 
for  Heady's  Bay. 

ESTIMATED  EXPENSES  OF  GENERAL  AND  ORDINARY  REPAIRS. 

Amount  needed  for  ordinary  repairs,  &o $8,988  00 

General  repairs  between  Hatteras  and  Macon 350  00 

Cost  of  Ocraooke  cable — 2,772  00 

General  repairs  between  Macon  and  Sloop  Point 345  00 

Total 6,455  00 

As  the  available  appropriation  is  bnt  $5,500,  it  is  recommended  that  the  line  be  put 
in  thorough  repair  between  Macon  and  Smithville,  and  that  the  purchase  of  the  Oora- 
coke cable,  and  the  repairs  to  the  Hatteras  cable  and  to  the  line  between  Hatteras  and 
Fort  Macon  be  deferred  until  a  more  liberal  appropriation  is  made  for  the  sea-coast 
lines.  The  line  between  Hatteras  and  Macon  is  of  no  special  value  to  tho  service,  ex- 
cept as  affording  direct  communication  with  the  stations  sonth  of  Hatteras,  which 
during  the  past  year  has  been  replaced  by  communication  via  Western  Union  wires  to 
Wilmington,  N.  C,  without  serious  disadvantages. 

BLOCK  ISLAND  CARLE. 

This  cable,  11|  miles  long,  and  connecting  Block  Island  with  Point  Judith,  thence 
by  land  line  to  the  transfer  office  at  Narragansett  Pier,  R.  I.,  is  in  very  bad  condition, 
and  will  probably  not  last  another  winter.  Congress,  however,  failed  to  make  appro- 
priation for  a  new  cable  during  last  session,  and  nothing  can  be  done  should  the  old 
one  become  useless. 

NANTUCKET  CARLE. 

An  appropriation  of  $40,000  was  asked  for,  to  establish  telegraphic  connection  by 
submarine  cables  and  land  lines  between  Nantucket,  via  Martha's  Vineyard,  and  to 
the  mainland. 

Only  $20,000  was  appropriated,  which  makes  it  necessary  to  change  the  route  first 
proposed.  I  recommend  the  cable  be  now  laid  from  Point  Gammon,  on  the  main- 
land, or  from  some  point  near  it,  direct  to  Nantucket  Village,  a  distance  of  about  21 
miles.  The  bay  is  widest  there,  consequently  the  tides  least  strong :  the  bottom  is 
hard  sand,  and  the  cable  will  lie  flat  and  soon  bury  itself.  An  objeotion  to  this  route 
is  that  it  crosses  the  bay  where  vessels  are  in  the  habit  of  anchoring,  and  there  is  dan- 
ger of  the  cable  being  fouled  by  anchors. 

The  total  cost  of  laying  the  cable  from  Nantucket  to  the  mainland,  at  44  cents  per 
yard,  would  be  about  $17,000. 

The  other  routes  are  objectionable  on  account  of  the  strong  currents  and  uneven 
bottoms. 

This  would  allow  $3,000  for  building  the  land-line  connections  and  equipping  the 
offices. 

If  the  appropriation  is  expended  in  this  manner,  only  half  of  the  intended  tele- 
graphic facilities  is  obtained,  leaving  Martha's  Vineyard  still  unprovided  for,  although 
d  doing:  so  the  law  is  complied  with. 

F.  M.  M*  BEALL, 
Second  Lieutenant,  Signal  Carps. 

Signal  Office, 

WathingUm,  August  27, 1884. 
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REPORT  OF  THE  OFFICER  IN  CHARGE  OF  THE  METEOROLOGICAL  OR- 
&RRVATORY,  WITH  REPORT  OF  PROF.  THOMAS  RUSSELL. 

Meteorological  Obsbbtatokt.  Signal  Office, 

August  20, 1884. 
To  the  Cmxv  Signal  Officer,  U.  8.  A., 

Washington,  D.  C.  : 
Sir  :  I  have  the  honor  to  submit  the  following  report  for  the  year  ending  Jnne  30, 
1884: 

Daring  the  past  fiscal  year  nearly  all  of  the  self-recording  instruments  hare  been 
thoroughly  overhauled,  and  many  defects,  especially  the  trouble  heretofore  experienced 
in  keeping  the  clocks  running  uniformly,  have  been  remedied.  To  insure  absolute 
uniformity  on  the  time  scales  in  the  chronograph  barrels  small  lines  are  made  tri- 
daily  on  the  record  sheets,  all  corresponding  to  a  certain  time»on  the  mean-time  clock. 
This  procedure  became  necessary  beoause  the  faulty  construction  of  some  of  the 
instruments  makes  it  impossible  to  regulate  the  clocks  so  as  to  cause  them  to  turn  the 
chronograph  barrels  with  regularity. 

The  continuous  barometric  curves  taken  from  some  of  the  best  self-recording  ba- 
rometers have  been  made  use  of  by  Mr.  H.  M.  Paul  in  showing  the  remarkable  phe- 
nomenon of  atmospheric  waves  which  followed  the  explosive  eruption  of  Krakatoa 
during  last  August.  This  sobjeot  having  been  treated  at  length  by  Mr.  Paul  (see  his 
paper  in  the  American  Meteorological  Journal,  May,  1884)  only  tracings  of  the  most 
remarkable  curves  immediately  following  the  eruption  are  herewith  appended.  These 
tracings  extend  over  a  period  of  48  hours,  namely,  from  12  noon,  August  27,  to  noon 
August  29.  The  waves  shown  thereon  have  been  attributed  to  the  Krakatoa  explo- 
sion, although  similar  waves  are  to  be  found  very  frequently  on  records  months  and 
years  before  the  explosion,  and  consequently  it  is  doubtfnl  whether  these  curves  on 
August  27  and  28  can  be  said  to  be  due  to  the  eruption.  The  tracings  are  taken  from 
Gibbon's  self-recording  barometer,  in  which  an  iron  float  rests  on  the  mercury  in  the 
short  arm  of  the  siphon  tube.  This  float  is  suspended  from  thu  short  arm  of  a  lever 
whose  long  arm  carries  a  thin  platinum  plate  adjusted  between  two  platinum  points. 
Contact  with  either  of  which  will,  by  the  electric  current  thus  completed,  carry  up 
or  down  by  mechanical  action  a  frame  carrying  the  pencils  which  record  ou  chrono- 
graph barrels. 

Occasionally,  especially  in  winter,  the  records  of  one  or  more  self-recording  instru- 
ments are  lost  through  the  fault  of  the  batteries,  and  for  this  reason  special  care 
should  be  exercised  by  the  party  having  the  batteries  in  charge.  As  long  as  the  bat- 
tery gives  out  during  the  day  the  trouble  can  be  remedied  very  quickly,  but  unfortu- 
nately the  trouble  generally  is  in  the  night. 

At  present  this  room  is  engaged  in  preparing  a  catalogue  containing  drawings  and 
descriptions  of  all  meteorological  instruments  in  possession  of  the  service,  but  on  ac- 
count of  the  varied  and  complicated  drawings  which  have  to  be  made  before  an  'in- 
telligent description  of  the  instruments  can  be  given,  the  progress  made  so  far  has 
been  necessarily  very  slight,  and  I  would  earnestly  recommend  that  one  or  two  expert 
draughtsmen  be  employed  to  make  the  required  drawings,  or  that  photographs  of  the 
instruments  be  taken  to  enable  this  room  to  finish  this  part  of  the  work  assigned  to  it. 
It  having  been  found  that  barometer  corrections  had  been  arbitrarily  changed, 
scales  shifted,  Ac,  upon  the  evidence  of  inspectors9  barometers  whioh  were  some- 
times in  error,  steps  were  taken  during  the  year  to  remedy  this  trouble.  Faulty 
barometers  were  at  once  called  in  and  replaced  by  carefully  compared  ones,  and  it  is 
hoped  that  in  threo  or  four  months  each  station  will  be  in  possession  of  two  reliable 
barometers.  To  avoid  the  serious  deterioration  caused  by  rough  handling,  a  new 
barometer  box  has  been  devised  with  glass  plates  on  the  back  so  arranged  as  to  obviate 
this  difficulty  by  fastening  the  barometer  permanently  and  yet  in  such  a  manner  as  to 
facilitate  readings.  These  boxes  have  been  sent  tbns  far  only  to  a  few  stations.  It 
Ji  srtongly  recommended  that  as  rapidly  as  possible  the  interchange  of  boxes  be  ac- 
complished. 
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One  thousand  and  sixty  instruments  were  carefully  compared  during  the  year:  fiSBI 
were  purchased  by  the  purchasing  and  disbursing  officer,  110  manufactured,  a 
paired  in  the  machine  shop  of  the  office,  and  1,091  instruments  were  returned 
stations  either  broken  or  for  repair.  Of  the  1,060  instruments  compared  604  w» 
sued  to  regular  Signal  Service  stations ;  233  to  private  parties,  121  to  cotton-bel 
tions,  60  to  the  Louisiana  State  weather  service. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

THOMAS  M.  WOODRUFF, 
Fir$t  Lieutenant  Fifth  Infantry,  Acting  Signal  Officer  and  Aseim 


Signal  Office,  Washington  City, 
August  18,  18 
General  W.  B.  Hazbn, 

Chief  Signal  Officer,  U.  S.  A, : 

Sir  :  I  have  the  honor  to  make  the  following  report  of  the  work  done  by  me  di 
the  last  year: 

The  verification  and  comparison  of  all  thermometers  with  standards  have  ' 
my  charge  before  being  sent  to  stations ;  also  the  comparison  of  inspectors'  l 
ters  with  standards  before  being  sent  out,  and  the  interoomparison  of  standard*! 
rometers. 

The  office  has  not  had,  until  recently,  any  standard  thermometers  for  temp 
below  +  32°  F.    During  the  year  a  standard  has  been  established  for  low  1 
tares  by  very  careful  and  repeated  comparisons  of  two  fine  Baudin  thermon 
Nos.  0704  and  9705,  with  the  air  thermometer  from  —  38°  F.  to  +  32°  F.    The  i 
show  that  the  calibration  agrees  very  well  with  the  air  thermometer.    The  gi 
difference  is  0°.4  F.,  and  increases  gradually  from  +  32P  F.  to  the  lowest  point,  • 
The  air  thermometer  reads  higher  than  the  mercurial  below  -f-  320  F.    It  is  a  sing 
circumstance  that  the  mercurial  thermometer  is  trustworthy  down  to  the  very " 
of  the  freesing  point  of  mercury. 

For  temperatures  below  —  38°  F.,  and  down  to  — 70°  F.,  two  minimum  stem-, 
ated  thermometers  of  ordinary  form  were  selected  as  standards,  Nos.  867  and  91 
compared  with  the  air  thermometer.    These  thermometers,  Nos.  867  and  918, ' 
been  compared  with  the  thermometers  that  were  used  in  the  Arctic  regions  by  J 
tenants  Ray  and  Oreelv. 

Liquefied  nitrous-oxide  gas  was  used  in  the  production  of  these  very  low  temp 
atures.  The  thermometers  to  be  compared  were  put  in  alcohol,  in  a  tin  pail  havi  _, 
a  capacity  of  about  one  half  gallon.  This  was  then  pot  in  another  tin  pail  a  littli 
larger,  and  the  nitrons  oxide  allowed  to  flow  around  the  vessel  containing  the  ml 
cohol.  The  alcohol  was  first  lowered  in  temperature  to  about  0°  F.  by  putting  it  in 
class  flasks  surrounded  with  salt  and  ice.  One  gallon  of  liquid  nitrous  oxide  suffices, 
to  this  way,  for  cooling  off  one  gallon  of  alcohol  from  about  0°  F.  to  —  70°  F. 

For  comparing  the  thermometers  from  —  38°  F.  to  +  32°  mixtures  of  niuriatio  acid 
and  ice  have  been  used.  To  get  such  low  temperatures  the  acid  is  cooled  down  by 
salt  and  ice  to  —  4°  F.  and  mixed  with  finely  chipped  ice  or  snow.  This  method  is 
very  unsatisfactory.  Besides  the  labor  of  chipping  ice  and  the  trouble  of  handling  acid 
the  mixture  does  not  give  at  first  a  uniform  temperature  in  all  its  parts.  It  has  to  be 
very  thoroughly  stirred  for  a  quarter  of  an  hour  before  readings  can  be  made. 

At  low  temperatures  the  Signal  Service  minimum  thermometers  are  found  to  be 
neatly  in  error.  Almost  uniformly  they  read  about  four  degrees  lower  than  the  true 
temperature  at  —  40°  F.  Often,  however,  the  errors  are  much  greater  than  this,  the 
thermometer  reading  as  much  as  6  and  8  degrees  too  low. 

At  the  very  low  temperature,  —  56°  F. ,  one  thermometer  was  found  to  read  12  degrees 
too  low.  The  mercurial  thermometers  are  not  so  bad.  For  the  most  part-,  as  lew  as 
—  35°  F.,  they  do  not  differ  by  more  than  1  degree  from  the  true  temperature,  some 
reading  lower  and  others  higher  than  the  true  temperature.  Occasionally,  however, 
one  is  found  that  is  out  as  much  as  3  degrees. 

The  reason  for  these  differences  is  that  the  makers  do  not  point  the  thermometers 
at  low  temperatures.  The  thermometers  have  been  pointed  at  32°,  52°,  72°,  and  92°, 
and  the  graduation  continued  uniformly  above  92°  and  below  32°  down  to  —  40°  with* 
out  any  further  reference  points.  In  the  case  of  mercurial  thermometers,  unless  the 
bore  is  perfectly  uniform  and  like  that  above  32°,  the  differences  from  true  tempera* 
ture  may  become  very  great  at  the  low  temperatures. 

The  differences  are  even  greater  with  alcohol  thermometers.  The  maker  causes  the 
degrees  to  diminish  gradually  in  size,  going  down  the  scale  according  to  some  law  for 
the  expansion  of  alcohol  that  has  been  determined  by  experiment  with  probably  very 
pure  specimens  of  alcohol.  The  alcohol  that  is  put  in  the  thermometers  may  not  be 
of  the  same  purity,  and  so  have  a  different  law  of  expansion. 
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Then  to  this  uncertainty  is  added  that  due  to  irregularity  of  the  bore  as  in  the  case 
of  mercurial  thermometers. 

It  wonld  be  a  somewhat  difficult  matter  for  makers  to  point  thermometers  at  very 
low  temperatures,  but  the  determination  of  their  corrections  at  these  points  is  very 
simple.  Now,  however,  Mr.  Green  points  thermometers  made  for  the  Signal  Service 
at  -f- 12°  and  —  8°  F.  and  also  at  «f*  112°.  The  graduations  are  continued  above  and 
below  these  points,  as  they  were  previously  above  92°  and  below  32°. 

All  thermometers  of  the  Signal  Service  on  stations  are  now  being  called  in,  and 
compared  from  at  least  —  28°  to  -f- 112°.  For  stations  in  the  northwest,  comparisons 
of  minimum  thermometers  are  being  made  much  lower. 

As  no  corrections  have  heretofore  neen  used,  for  these  thermometers,  below  32°  (ex- 
cept in  a  few  isolated  cases  where  the  corrections  were  known  at  -f-  12°),  the  tenpera- 
tores  recorded  in  very  cold  weather  have  not  been  accurate.  Indeed,  it  may  be  said 
that  the  minimum  temperatures  in  the  vicinity  of  —40°  F.  are  probably  on  the  average 
too  low  by  about  4°  F. 

When  all  thermometers  have  been  compared,  the  back  records  of  temperature  can 
then  be  corrected  if  at  any  time  in  the  future  it  should  seem  to  be  a  matter  of  impor- 
tance to  have  this  done. 

A  series  of  comparisons  of  the  air-thermometers  has  also  been  made  with  two  mer- 
curial thermometers  every  5°  C.  from  -f  25°  C.  to  -f-  55°  C,  to  supplement  a  similar 
series  of  comparisons  made  at  Baltimore  in  1882. 

All  this  work  is  being  put  together  in  shape  for  publication.  When  completed  it 
will  comprise  calibrations  of  thermometers,  tests  of  various  pressures  on  bulbs  ot 
thermometers  as  affecting  their  readings,  determinations  of  boiling  points  and  funda- 
mental distances  on  thermometers,  comparisons  with  air- thermometers  at  low  and  hitrh 
temperatures,  agreement  of  the  results  with  standard  thermometers  compared  at  the 
International  Bureau  of  Weights  and  Measures,  France,  and  at  Kew,  England,  list  of 
corrections  of  all  Signal  Service  thermometers. 

A  careful  series  of  comparisons  was  made  during  the  year  between  six  new  Fuess 
barometers,  Nos.  132,14 1, 150, 152,  177,  and  178,  and  Adie,  Nos.  1526, 1555,  and  Green's 
'*  Standard,  1879."  Three  of  the  Fuess  barometers  have  certificates  of  corrections  as 
found  by  comparisons  with  the  standard  at  the  Central  Physical  Observatory,  St. 
Petersburg. 

The  results  of  the  comparisons  show  that  the  standard  at  St.  Petersburg  is  0.014 
lower  than  the  Kew  standard  as  given  by  Adie,  Nos.  1526  and  1555. 

The  Kew  corrections  of  the  Adie  barometers  are  still  retained  as  heretofore  in  de- 
termining the  oorrectiona  of  station  and  inspectors'  barometers. 

Very  respectfully  submitted. 

T.  RUSSELL, 
Junior  Pro/mar  Signml  8eniee. 
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REPORT  OF  OFFICES  IN  CHARGE  OF  PUBLICATIONS  DIVISION. 

Publications  Division,  8ionajl  Officb, 

Washington,  July  28, 1884. 
To  the  Chzbf  Sighal  Omen  or  thm  Akmy: 

Sib  :  I  have  the  honor  to  submit  the  following  report  relative  to  the  Publications 
Division  for  the  fiscal  year  ending  Jnne  30,  1884. 

The  work  of  organization,  which  at  the  oloee  of  my  last  report  had  not  been  folly 
carried  into  operation,  was  completed  early  in  the  year  and  the  division  has  been  since 
running  in  such  a  manner  as  to  fully  prove  the  special  advantages  of  the  combina- 
tion of  the  drafting,  printing,  and  distributing  rooms  under  a  common  division. 

The  following  is  a  brief  summary  of  the  work  performed  during  the  year  in  the 

DBAJTING-BOOM. 

Maps  reduced 760 

Haps  transferred  to  stone 553 

Forms  transferred  to  stone 25 

Miscellaneous  drawings 473 

Maps  backed  and  monnted 27 

Maps  examined  when  printed 302,927 

Maps  designed  and  constructed:  Northwestern  Alaska,  Mercator's  projection;  United 
States,  Lorgna's  equal  surface  projection;  Canada,  Lorgna's equal  surface  projection; 
Atlantic  Ocean,  Lorgna's  equal  surface  projection. 

Two  draftsmen  have  also  entered  data  and  drawn  isobars  and  isotherms  on  366 
daily,  12  monthly  mean  international,  and  24  monthly  review  charts.  The  work  of 
this  room  has  been  materially  increased,  and  a  higher  standard  of  perfection  has 
undoubtedly  been  reached,  as  can  be  readily  observed  by  an  examination  of  specimens 
of  the  work  and  a  comparison  with  that  of  preceding  years. 

In  the  printing-room  the  following  is  a  synopsis  of  the  printing  and  lithographing 
performed  during  the  year : 

Daily  bulletin  of  international  observations 193,208 

Monthly  summary  and  review  of  international  meteorology 7, 370 

Monthly  weather  review 30,700 

Farmers'  bulletins 157,125 

Professional  papers 6,000 

8ignal  Service  notes 12,000 

History  of  the  service 10,000 

Tornado  circulars 100.875 

General  orders 70,850 

Special  orders 28,130 

8ignal  Service  instructions 22,850 

Signal  Service  circulars 19,100 

Post-office  wrappers 2,579,500 

Envelopes 658,650 

Forms 282,366 

Letters ; 6,850 

Letter-heads 11,500 

Miscellaneous 84,916 

There  have  also  been  lithographed: 

Base  maps 870,253 

Morning  maps,  7  a.  m 92,303 

International  charts,  daily 206,787 

Monthly  weather-review  charts 96,160 

Letter-heads 49,980 

Forms 73,260 

Miscellaneous 63,830 

92 


Digitized  by 


Google 


BEPOBT   OF  THE   CHIEF   SIGNAL   OFFICER.  93 

In  this  subdivision  there  has  also  been  deoided  improvement.  While  the  quantity 
•  of  work  performed  does  not  materially  differ  from  that  of  last  year,  there  has  been 
marked  improvement  in  its  quality,  especially  in  the  lithograph  charts,  which  will 
now  compare  very  favorably  with  those  of  foreign  bureaus  and  other  organisations 
for  meteorological  purposes.  This  improvement  is  due  in  part  to  the- superior  work 
furnished  by  the  drafting-room  as  well  as  to  the  seleetion  and  assignment  of  competent 
employes  to  duties  in  the  printing-room,  for  whioh  they  are  specially  adapted.  The 
printing-room  is  now  in  better  condition  than  ever  heretofore,  and  though  there  is 
still  room  for  improvement,  yet  it  is  respectfully  submitted  that  the  character  of  the 
work  done,  the  proportionate  amount  per  man,  and  the  prompt  and  workmanlike  man- 
ner in  which  it  is  handled  and  executed  will  bear  comparison  (especially  in  view  of 
limited  facilities,  old  methods  and  appliances)  with  those  of  the  ordinary  printing- 
offices  of  the  country. 

In  the  distributing  rooms  the  work  has  been  materially  increased.  In  this  connec- 
tion it  must  be  remembered  that  numerous  publications  are  printed  for  the  division 
by  the  Publio  Printer,  and  that  the  distribution  of  these  in  addition  to  the  regular 
publications  at  this  office  entails  on  this  subdivision  a  large  amount  of  clerical  and 
other  labor,  such  as  folding,  wrapping,  mailing,  dbo.  The  records  of  the  division  con- 
tain about  2,000  addresses  of  regular  correspondents  and  co-operators,  including  both 
domestic  and  foreign,  to  whom  publications  are  furnished  regularly.  Besides  these 
there  is  a  large  class  of  oasual  recipients  selected  from  the  numerous  miscellaneous 
applicants,  apparently  steadily  increasing,  for  special  publications,  to  whom  such 
copies  are  judiciously  issued  as  maybe  available  from  time  to  time.  Efforts  have 
also  been  made  with  a  view  to  the  improvement  of  this  subdivision.  A  different  svs- 
tem  of  records  has  been  devised  which  is  soon  to  go  into  operation,  and  whioh  it  is  be- 
lieved will  be  more  effective  and  better  suited  to  the  requirements  of  the  division. 
The  retained  publications,  the  accumulations  of  past  years,  have  been  in  part  exam- 
ined and  rearranged  in  chronological  order,  as  far  as  possible,  with  a  view  to  future 
convenience  in  reference,  and  this  branch  of  the  work  is  to  be  continued  as  time  and 
opportunity  permit.  Prompt  attention  has  been  paid  to  the  distribution  of  all  publi- 
cations, and  earnest  efforts  made  to  issue  them  as  early  as  possible.  The  compilation 
of  a' new  and  important  publication  has  been  begun  during  the  year.  The  work  is 
entitled  "  The  Daily  Meteorological  Record,"  and  is  intended  to  take  the  place  of  the 
"Daily  Bulletin  of  Synopsis.  Indications,  and  Facts,"  the  last  volume  or  whioh  was 
issued  in  December,  1877.  The  text  of  the  record  is  printed  by  the  Publio  Printer, 
as,  owing  to  the  limited  facilities  for  printing  and  the  large  quantity  of  current  work, 
it  cannot  be  done  at  this  office  at  present ;  the  maps  therefor  are  lithographed  here. 
A  division,  known  as  the  "  Meteorological  Becord  Division,"  has  .been  established  at 
this  office,  specially  charged  with  the  preparation  of  this  work  for  publication.  To 
the  officer  in  charge  I  leave  its  description,  as  it  is  more  appropriately  his  province. 
A  complete  edition  has  not  yet  been  published,  but  the  work  is  progressing  both  in 
the  draughting  and  lithographing  rooms  as  rapidly  as  the  issue  of  current  work  will 
permit.  The  text  is  also  being  printed  by  the  Publio  Printer,  and  the  publication  of 
the  edition  for  the  first  month  is  expected  at  an  early  date. 

The  tots!  number  of  employes  in  the  division  at  the  close  of  the  year  is  46,  consist- 
ing of  31  enlisted  men  ana  15  oivilians,  olassed  as  follows : 

Clerks 7 

Draughtsman  in  charge 1 

Draughtsmen r 4 

Printer  in  oharge 1 

Printers 15 

Lithographers 4 

Proof-reader 1 

Pressman 1 

Pressboys 6 

Stitchers  and  folders 2 

Engineers 1 

Ueenengera 1 

Laborers 3 

Total : ~46 

S.  M.  MILLS, 
Osptoto,  Fifth  Artillery,  A.  8.  O.,  #«.,  to  charge  Publication*  Division. 
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OPERATION  AND  ORGANIZATION  OF  STATE  WEATHER  SERVICES. 

Signal  Office,  Washington,  D.  C, 

September  8, 1884. 
To  the  Chief  Signal  Officer,  U.  S.  A., 

fTathington,  D.  C: 

Sib:  I  have  the  honor  to  submit  the  following  report  relative  to  the  operations  and 
organization  of  local  State  weather  services,  co-operating  with  the  Signal  Service. 
These  services  were  first  organised  in  compliance  with  y onr  request,  as  presented  to  the 
officials  of  the  several  States  in  y  onr  circular  issued  i  n  1881.  The  organi  zation  of  these 
services  has  continued  from  year  to  year  with  gratifying  results,  and  the  benefits  de- 
rived from  such  services  cannot  well  be  overestimated,  as  they  not  only  aid  the  Signs! 
Service  in  the  collection  of  climatic  data,  bnt  offer  well-organized  channels  for  the 
rapid  distribution  of  storm  and  frost  warnings  which  may  be  issued  by  the  Signs! 
Service.    There  are  now  in  operation  local  services  in  the  following-named  States : 

Missouri,  under  direction  of  Prof.  F.  E.  Nipher,  Saint  Louis;  Indiana,  nnder  direc- 
tion of  Purdue  University,  La  Fayette;  Iowa,  under  direction  of  Prof.  G.  Hinriohs, 
Iowa  City ;  New  Jersey,  under  direction  of  Mr.  W.  £.  Cass,  Newark ;  Tennessee,  un- 
der direotion  of  Hon.  A.  J.  MoWhirter,  Nashville :  Illinois,  under  direction  of  Mr.  8. 
D.  Fisher,  Springfield;  Ohio,  under  direotion  of  Prof.  T.  C.  Mendenhall,  Columbus; 
Nebraska,  under  direotion  of  Prof.  S.  R.  Thompson,  Lincoln ;  Michigan,  under  direc- 
tion of  Dr.  H.  B.  Baker,  Lansing ;  Alabama,  under  direotion  of  Prof.  P.  H.  Meil,  jr., 
Auburn;  Louisiana,  under  direction  of  Mr.  R.  8.  Day,  New  Orleans;  Georgia,  under 
direotion  of  Prof.  L.  H.  Charbonnier,  Athens;  Mississippi,  nnder  direction  of  Prof.  R. 
B.  Fulton,  Oxford;  Kansas,  under  direotion  of  Prof.  J.  T.  Lovewell,  Topeka. 

During  the  year  services  have  been  organized  in  Louisiana,  Alabama,  Mississippi, 
and  Georgia,  and  efforts  are  now  beins;  made  to  extend  these  organizations,  to  Minne- 
sota, North  Carolina,  and  Pennsylvania,  with  hope  of  success. 

A  want  of  funds  has  prevented  this  service  from  supplying  the  necessary  instru- 
ments to  State  services,  and  it  is  recommended  that  provisions  be  made  in  the  appro- 
priation of  the  coming  year  for  sufficient  funds  for  this  purpose,  as  by  this  means  State 
services  could  be  organized  in  a  number  of  8tates  and  the  present  State  services  oould 
be  perfected  and  made  more  valuable. 

The  inclosed  report  of  my  visit  to  the  several  States  indicates  the  greatest  interest 
taken  in  this  subject  by  State  authorities  and  those  interested  in  the  safety  of  cropt 
liable  to  be  lost  by  frost. 

The  State  services  should  receive  assistance  from  the  local  State  governments  and 
be  organized  by  legislative  enactment.  This  is  the  case  in  Ohio  and:  Iowa,  and  when 
the  people  of  the  several  States  recognize  the  value  of  these  channels  of  distribution 
of  information  to  the  agricultural  districts  other  States  will  follow  the  example  of 
those  named. 

The  State  service  of  Nebraska  held  a  convention  of  its  observers  at  Lincoln  on  Feb- 
ruary 11,  1884,  and  the  Signal  Service  was  represented  at  that  convention  by  Sergt. 
A.  Pollok,  who  gave  full  explanations  of  the  work  of  the  Signal  Service  and  descrip- 
tions of  meteorological  instruments  and  manner  of  using  them.  Sergeant  Pollok's 
paper  is  of  general  interest,  and  therefore  forms  a  part  of  this  report 

The  local  service  of  Louisiana  has  adopted  the  cold- wave  signal  as  a  frost  signal, 
and  complete  arrangements  have  been  made  by  the  chief  of  that  service  to  display 
this  signal  at  all  his  stations,  when  warning  may  be  given  by  the  Signal  Service  of 
the  approach  of  freezing  weather. 

The  service  in  Alabama  has  also  adopted  the  cold-wave  signal,  and  arrangements 
have  been  made  with  the  railroads  in  Alabama  to  carry  the  information  of  approach 
of  cold  waves  in  that  section. 

The  Alabama  service  has,  in  addition  to  the  observations  and  monthly  bulletins,  a 
system  of  weather  signals,  covering  the  greater  portion  of  the  State,  the  weather 
forecasts  being  made  by  this  service  and  telegraphed  each  day  to  the  chief  of  that 
94 
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service,  who  distributee  the  forecasts  by  means  of  flags,  indicating  the  character  of  the 
weather  expected. 

A  meteorological  society  has  been  formed  in  New  England,  the  work  of  which  is 
somewhat  similar  to  the  work  of  the  State  services,  and  excellent  results  are  antici- 
pated from  the  monthly  bulletins  which  have  been  promised  from  that  organization. 
As  an  evidence  of  the  work  performed  by  the  local  services,  I  snbmit  the  monthly 
Bummaries  made  up  from  the  State  bulletins  for  July,  1884. 
I  am,  very  respectfully,  your  obedient  servant, 

H.  H.  C.  DUNWOODY, 
First  Lieutenant,  Fourth  Artillery,  A,  S.  0.  and  Asfi. 

The  following  is  a  list  of  inclosnres: 

1.  Report  of  Lieutenant  Dunwoody  to  the  Chief  Signal  Officer  on  the  efforts  made 
to  extend  or  organize  local  State  weather  services. 

2.  Lieutenant  Dunwoody's  remarks  at  the  meeting  of  the  Wisconsin  State  grange 
at  Madison,  December  13,  1883. 

3.  Extract  from  the  Louisville  Courier-Journal,  December  20,  ld83. 

4.  Extract  from  the  Statesman,  Austin,  Tex.,  January  9, 1834. 

5.  Extract  from  the  Gazette.  Litile  Rock,  Ark.,  January  13, 1884. 

6.  Lotter  of  Hon.  P.  Dunn,  M.  C,  published  in  the  Little  Rock  Gazette. 

7.  Extract  from  the  Times-Democrat,  New  Orleans,  La.,  January  16,  1884. 
&  Extract  from  the  Daily  Picayune,  New  Orleans,  La.,  January  17, 1884. 

9.  Circular  letter  of  Professor  Mell,  published  in  the  Advertiser. 

10.  Extract  from  the  World,  Nashville.  Tenn.,  February  1,  1884. 

11.  Extract  from  the  State  Journal,  Lincoln,  Nebr.,  February  12, 1884. 

12.  Remarks  of  Sergeant  Pollok,  at  the  convention  of  the  Nebraska  State  weather 
observers  at  Lincoln. 

13.  Circular  letter  issued  by  the  Indiana  weather  service,  March  10, 1884. 

14.  Circular  issued  by  the  Louisiana  weather  service,  April  27,  1884. 

15.  Extract  from  Sunday  States,  New  Orleans,  La.,  May  18,  1884. 

16.  Circular  letter  of  Prof.  W.  W.  Payne,  Northfield,  Minn. 

17.  Circular  explaining  the  weather  signals  of  the  Alabama  weather  service. 

18.  Circular  of  the  New  England  Meteorological  Society. 

19.  Cold-wave  circular  issued  by  the  Chief  Signal  Officer. 

20.  Frost  and  cold  wave  circular  issued  by  the  Louisiana  State  weather  service. 

21.  Extract  from  the  State  weather  service  reports  as  published  in  the  Monthly 
Weather  Review  for  July,  1884. 

22.  Circular  addressed  to  legislators  and  others  by  the  chief  of  the  Alabama  State 
weather  service. 

23.  Copy  of  bill  establishing  a  meteorological  bureau  for  the  State  of  Ohio. 


Washington,  D.  C, 

MarehZl, 1884. 
To  the  Chuev  Signal  Otfiosr,  U.  8.  A., 

Washington,  D.  C. : 
8ir:  I  have  the  honor  to  report  that  in  compliance  with  letter  of  instructions  dated 
November  30,  1883, 1  visited  the  following  points  for  the  purpose  of  either  extending 
or  organizing  local  State  weather  services,  to  co-operate  with  the  Signal  Service  in  the 
collection  and  distribution  of  meteorological  reports.  I  left  this  city  on  the  9th  of 
December  last  and  went  direct  to  Chicago,  where  I  made  a  general  inspection  of  the 
meteorological  station.  I  found  the  station  in  charge  of  Private  E.  P.  Callaway,  with 
Private  P.  M.  Hutchinson  as  assistant.  Sergeant  Norrington  being  absent  on  an  inspec- 
tion tour.  He  was  authorized  to  make  inspection  of  railway  bulletin  stations  if  said 
inspection  could  be  made  wkhout  expense  to  the  Signal  Service. 

with  a  view  of  learning  what  efforts  were  being  made  to  extend  the  Usefulness  of 
this  service  in  Chicago  I  called  for  the  station  record  book,  and  was  informed  that  the 
assistants  knew  nothing  of  the  books  of  the  office,  and  that  neither  had  any  knowl- 
edge of  such  a  book  being  kept  at  that  station. 

The  assistants  were  intelligent  and  fully  competent  to  perform  the  usual  duties  re- 
quired at  stations,  but  neither  assistant  was  looking  forward  to  the  service  as  a  voca- 
tion, or  expecting  promotion  for  efficiency  or  fidelity  in  his  work.  They  both  hoped 
to  find  something  more  profitable  to  do  and  apparently  were  waiting  for  an  opportunity 
to  leave  the  Signal  Service  and  did  not  appear  to  be  satisfied.  They  knew  scarcely 
anything  about  the  board  of  trade  I  took  Private  Callawa  y  with  me  to  the  board  of 
trade  and  called  on  the  meteorological  committee.    The  president  of  this  committee 
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said  that  he  took  much  interest  in  the  service,  but  he  had  not  received  the  Weather 
Review  for  some  months,  and  he  supposed  it  had  been  discontinued. 

I  found  the  indications,  farmer's  bulletin,  not  posted  in  the  frame,  but  lying  on  a 
shelf,  white  side  up,  and  it  had  been  used  as  pencil  paper  by  some  member  of  the 
board  in  calculating  results  of  some  transaction.  My  general  impression  was  that 
there  was  an  excellent  field  for  Signal-Service  work  in  the  city,  and  that  but  little 
was  being  done  to  advance  the  interests  of  the  servioe. 

The  assistants  knew  very  little  about  the  general  work  of  the  office,  and  complained 
that  the  sergeant  kept  them  almost  entirely  in  ignorance  of  such  work,  and  they  were 
only  required  certain  duties.  I  judge  that  they  must  be  correct  from  the  inability  of 
the  assistant  in  charge  to  give  information  on  many  points.  Neither  of  the  assistants 
could  tell  where  the  sergeant  resided. 

I  called  on  Mr.  Stilwell  to  arrange  for  the  display  of  the  cold- wave  signal  from  the 
tower  of  the  Northwestern  Depot  in  the  city,  and  made  arrangements  for  the  display 
of  the  signal  by  the  watchman  of  the  building.  The  arrangement  was  completed 
after  my  return  from  Saint  Paul,  a  few  days  later. 

After  completing  these  arrangements  I  visited  Madison,  Wis.,  calling  upon  the 
governor  of  the  State  and  Professor  Holden,  of  Washburn  Observatory,  who  was 
much  interested  in  the  establishment  of  a  State  weather  service  in  Wisconsin.  I  con- 
ferred with  Professor  Henry,  of  the  Agricultural  College,  and  arranged  to  address  the 
State  grange  which  was  in  session  at  the  capitol  building  at  the  time  of  my  visit. 

I  was  presented  to  this  body  by  Governor  Rusk,  and  explained  the  efforts  which 
were  being  made  by  the  Chief  Signal  Officer  to  aid  the  fanners  of  the  country  in  com- 
municating information  which  the  Signal  Service  collected.  I  gave  an  outline  of  the 
8tate  service  organizations,  and  explained  to  them  the  efforts  which  the  servioe  had 
made  to  warn  them  last  September  of  the  frost  which  injured  the  tobacco  crop.  I 
told  them  that  on  September  7  the  Chief  Signal  Officer  sent  a  message  to  Madison 
telling  them  of  the  approach  of  the  frost  on  September  8  and  9,  and  that  the  message 
did  not  go  out  of  the  Madison  telegraph  office,  owing  to  a  want  of  proper  organisa- 
tion. The  governor  at  this  point  of  my  remarks  stated  to  the  grange  that  he  could 
confirm  what  I  had  said  relative  to  the  dispatch,  and  that  the  Signal  Service  had  given 
the  forty-eight  hours'  notice  of  this  frost  which,  if  it  had  been  properly  distributed, 
would  have  saved  the  farmers  in  this  vicinity  thousands  of  doll  are. 

The  grange  passed  a  resolution  directing  that  all  possible  aid  be  given  to  organize 
a  State  weather  service. 

Since  my  return  I  have  written  to  Professor  Holden  suggesting  that  while  we  are 
waiting  for  instruments,  it  would  be  well  to  start  the  flag  signals  similar  to  those 
proposed  in  Indiana,  and  I  hope  by  this  means  to  attract  much  attention  to  the  Signal- 
Service  work,  and  in  this  way  secure  a  permanent  organization  of  the  State  service. 

I  next  viBited  Prof.  W.  W.  Payne,  at  Northfield,  Minn.,  and  found  him  in  charge  of 
astronomy  and  mathematics  at  the  Carleton  College.  He  is  a  competent,  enthosiaatio 
scientist,  and  well  qualified  to  perform  the  duties  of  chief  of  State  weather  service, 
and  With  a  supply  of  instruments  he  would  be  able  to  do  excellent  work  in  Minnesota. 
He  pives  time  to  a  number  of  railroads  and  acknowledges  the  aid  which  he  has 
received  in  this  work  from  the  Chief  Signal  Officer.  The  college  is  in  a  flourishing 
condition,  and  the  local  station,  under  charge  of  Professor  Payne  and  one  of  the  stu- 
dents of  the  college,  is  well  located,  and  records  are  properly  kept.  Professor  Payne 
states  that  he  would  use  all  the  influence  of  the  college  and  his  personal  influence  to 
secure  the  appropriation  for  instruments  necessary  to  organize  the  State  service. 

Upon  my  return  I  visited  the  station  at  Saint  Paul  in  oharge  of  Sergeant  Lyons,  who 
is  a  faithful  and  competent  man  and  was  anxious  to  have  a  full  inspection  of  his  sta- 
tion made,  as  it  was  nis  first  station.  He  stated  that  his  barometer  needed  oleaning, 
but  as  I  had  no  barometer  I  did  not  consider  it  safe  to  undertake  this  work.  He  also 
states  that  the  work  and  hours  at  that  station  required  an  assistant  and  wished  that 
I  would  so  state  to  the  Chief  Signal  Officer.  As  to  the  work,  I  presume  it  is  greater 
than  at  Springfield,  HI.,  but  the  hours  are  nearly  the  same,  and  I  had  no  oomplaint 
from  Sergeant  Jennings,  although  at  the  latter  station  I  observed  that  the  sergeant 
was  much  confined.  I  think  it  quite  confining  for  men  in  the  Mississippi  Valley  to 
be  in  charge  of  stations  without  an  assistant,  although  there  are  many  business  men 
not  so  well  paid  who  have  more  hours  of  duty. 

After  leaving  Saint  Paul  I  returned  to  Chicago  and  completed  arrangements  for  the 
display  of  the  cold-wave  signals  at  the  Northwestern  Depot  in  that  city.  The  legis- 
lature of  Kentucky  was  to  meet  on  the  2d  of  January,  and  I  therefore  concluded  it 
would  be  best  to  visit  Frankfort  before  that  date,  and  not  wait  until  I  had  visited  all 
other  parties  named  in  the  order;  so  I  went  to  Frankfort  from  Chicago,  stopping  at 
La  Fayette,  Ind.,  on  the  16th,  to  confer  with  Mr.  W.  H.  Rapan,  chief  of  the  State 
weather  service  of  Indiana.  I  found  the  central  station  of  tne  servioe  well  located, 
with  the  exception  of  the  thermometer-shelter,  which  should  have  been  ventilated, 
and  this  was  noted  by  Mr.  Bagan.    This  service  was  removed  from  Indianapolis  at 
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the  close  of  tlie  last  fiscal  year,  owing  to  failure  of  the  legislature  to  appropriate 
funds  for  use  of  State  offices. 

1  called  upon  the  president  of  the  college,  Dr.  Smart,  and  presented  fully  the  plan 
for  increasing  the  usefulness  of  the  Indiana  State  weather  service  by  adding  railway 
signals,  the  college  to  be  the  distributing  point  of  special  indications  sent  to  the 
State. 

He  expressed  much  interest  in  this  plan,  and  stated  that  he  would  take  immediate 
action  to  secure  the  signals  for  the  two  lines  of  railroad  crossing  the  State,  operated  by 
the  Louisville,  New  Albany  and  Chicago  Railroad,  provided  I  could  secure  the 
co-operation  of  the  railroad  in  this  matter. 

I  visited  Louisville  on  the  16th  and  called  upon  the  railway  officials,  who  approved 
of  the  plan,  and  I  so  informed  Mr.  Ragan  at  La  Fayette.  I  visited  the  signal  station 
at  Louisville,  and  the  members  of  the  ineteoiological  committee.  Found  the  station 
in  good  order;  both  Sergeant  Dey  and  Assistant  Curtis  were  well  spoken  of  by  those 
with  whom  their  business  brought  them  in  contact.  I  do  not  like  the  window  shelter 
at  this  station,  and  am  confident  that  it  is  affected  by  the  temperature  of  the  building 
and  room.  I  met  the  proprietor  of  the  Courier- Journal  and  explained  the  object  of 
my  visit,  and  he  directed  a  special  correspondent  to  call  at  my  hotel,  by  appointment, 
and  kindly  published  a  very  lavorable  article  on  the  subject,  copy  of  which  is  here- 
with. 

I  visited  Frankfort,  calling  first  on  Mr.  Wont,  who  is  the  associate  to  the  commis- 
sioner of  education  of  the  State,  and  the  voluntary  Signal  Service  observer  at  that 
point.  He  presented  me  to  the  governor,  Proctor  Knott,  to  whom  I  explained  the 
general  plan  of  State  weather  services,  and  he  wished  me  to  meet  the  new  commis- 
sioner of  agriculture,  Mr.  Johnson;  also  stating  that  Mr.  Johnson  could  arrange  to 
take  charge  of  the  work.  I  met  Mr.  Johnson,  and  also  Mr.  Proctor,  state  geologist 
of  Kentucky,  and  gave  them  an  outline  of  the  proposed  plan  of  w,ork,  and,  later, 
sent  Mr.  Went  a  draft  of  what  I  thought  necessary  to  secure  a  State  law  to  give  this 
matter  a  preliminary  organization. 

I  left  Frankfort  on  the  19th  and  went  to  Springfield  via  Saint  Loui9,  going  through 
the  new  office  in,  the  latter  city,  which  had  been  moved  to  the  Government  building. 
I  found  this  office  in  excellent  condition,  and  the  business  was  conducted  ip  a  satis- 
factory manner. 

I  think  it  probable  that  the  location  of  the  rain-gauge  on  the  roof  of  this  building 
will  not  secure  proper  records  of  rainfall  and  certainly  not  of  snowfall ;  and  at  sta- 
tions where  abnormal  air  currents  are  formed,  owing  to  high  chimneys,  mansard 
roots,  and  irregular  surfaces,  I  should  recommend  that  the  rain-gauge  be  placed  at 
borne  open  space  as  near  as  practicable  to  the  office.  For  the  purpose  of  securing  a 
good  location  for  a  voluntary  station  near  Saint  Louis,  I  accompanied  Senator  Mac- 
Grath  to  the  College  of  the  Christian  Brothers,  which  is  located  5  miles  west  of  the 
city  hall  on  elevated  ground ;  and  excellent  opportunity  is  now  offered  to  not  only 
secore  a  valuable  series  of  observations,  but,  at  the  same  time,  to  extend  the  knowl- 
edge of  meteorology  to  the  large  class  of  students  who  attend  this  college.  The 
college  has  since  been  designated  as  a  voluntary  station,  and  instruments  ordered. 

I  called  on  Mr.  S.  D.  Fisher,  at  the  state-house  in  Springfield,  on  the  2*2d,  and  found 
him  anxiously  awaiting  my  arrival,  as  he  is  looking  forward  to  the  increase  of  the 
meteorological  feature  of  his  work.  Mr.  Fisher  has  utilized  meteorological  data  more 
tbao  any  other  man  in  the  agricultural  departments  of  States,  by  publishing  in  his 
monthly  crop  reports  the  actual  and  average  of  season  and  of  monthly  temperature 
and  rainfall  for  the  past  six  years,  and  he  is  desirous  of  extending  the  system  of 
reports,  which  can  be  readily  done  if  instruments  are  furnished.  Mr.  Fisher  also 
stated  that  lie  would  urge  the  Senators  in  Congress  to  look  after  the  Signal-Service 
appropriation  for  instruments.  The  system  of  flag  signals  has  also  been  proposed  to 
Mr.  Fisher  for  Illinois. 

After  leaving  Springfield  on  the  23d,  I  visited  my  home  at  Fairfield,  Iowa,  remain- 
ing there  until  the  evening  of  the  25th,  when  I  left  Fairfield  for  Topeka,  Kane.,  at 
which  point  I  met  Professor  Lovewell,  in  charge  of  the  Kansas  State  weather  service. 
Professor  Lovewell  has  recently  been  appointed  meteorologist  to  the  State  Board  of 
Agriculture,  and  will  doubtless  nave  many  opportunities  to  increase  the  Kansas  State 
weather  service  during  the  year.  He  has  ten  rain-gauges  and  a  necessary  supply  of 
blanks,  but  no  thermometers.  With  these  instruments  he  would  be  able  to  secure 
observer*  in  almost  every  county  of  the  State.  Transportation  to  the  western  part 
of  the  State  has  been  furnished  by  the  Union  Pacific  Railroad,  upon  the  request  of 
the  Chief  Signal  Officer  to  the  general  manager  at  Kansas  City. 

Professor  Lovewell  informed  me  of  a  certain  circular,  which  had  been  issued  by 
some  one  connected  with  the  Signal  Service,  urging  those  to  whom  it  was  sent  to  use 
their  influence  against  the  Signal  Service.    I  could  not  secure  a  copy  of  this  circular, 

tat  think  I  shall  yet  be  able  to  do  eo,  when  1  shall  submit  it  to  the  Chief  Signal 

Officer.    I  visited  Kansas  City  on  the  27th  for  the  purpose  of  looking  after  the  above 

areolar,  and  also  to  confer  with  Mr.  Case,  postmaster,  relative  to  the  establishment  of 
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a  cold-wave  signal  station  at  that  point,  and  made  the  necessary  arrangements  for 
two  signals,  one  at  the  post-office"  and  one  at  the  Union  Depot. 

On  the  28th  I  left  Kansas  City  for  Texas,  going  via  El  Paso,  and  taking  six  daj* 
leave  of  absence  to.  attend  to  some  private  business.  I  inspected  the  station  at  El 
Paso,  Sergeant  O'Dowd  in  charge,  corrected  the  location  of  rain-gauges,  so  that  each 
would  have  the  same  exposure,  examined  the  station  books  and  found  them  well  kept 
and  np  to  date.  After  securing  a  letter  of  introduction  to  the  governor  of  Texas  and 
other  prominent  citizens  of  Austin,  I  left  El  Paso  for  the  last-named  place  on  the 6th, 
and  arrived  at  Austin  on  the  8th.  Professor  Brown,  of  the  State  University,  was 
much  interested  in  the  work  of  a  Texas  State  weather  service,  and  introduced  me  to 
the  professors  of  the  university  for  the  purpose  of  enabling  me  to  fully  explain  the 
plan  of  work. 

I  called  on  Governor  Ireland,  and  secured  an  interview  with  the  editor  of  the 
Statesman,  who  published  a  very  excellent  article  in  his  paper  of  the  9th.  I  will 
add  that  Texas  is  one  of  the  most  important  States  for  the  organization  of  a  weather 
service,  and  much  benefit  may  be  derived  from  the  warnings  which  the  Signal  Serv- 
ice can  give  and  thus  have  properly  distributed.  I  am  in  doubt,  after  visiting  the 
8tate  capital  and  seeing  the  incomplete  condition  of  the  university,  whether  this  is 
the  best  point  for  the  central  station.  It  might  be  well  to  place  it  in  Galveston  and 
have  the  sergeant  at  that  point  aid  in  organizing  it. 

I  arrived  at  Little  Rock  on  the  12th,  and  inspected  the  station  under  charge  of  Ser- 
geant Simons,  who  deserves  credit  for  the  manner  in  which  he  conducts  the  busiuens 
of  his  office  and  his  high  standing  in  the  community.  He  is  a  member  of  the  staff  of 
the  State  Medical  College,  and  it  is  this  branch  of  the  State  college  that  will  ass  nine 
charge  of  a  State  weather  service  as  soon  as  instruments  can  be  furnished.  I  visited 
the  Cotton  Exchange  of  Little  Rock,  and  explained  to  the  members  the  object  of 
my  visit,  and  they  immediately  drafted  and  passed  a  strong  resolution  urging  the 
members  of  Congress  to  aid  in  this  work  by  providing  the  necessary  funds.  I  found 
a  general  disposition  to  favor  the  Signal  Service  and  its  work  and  a  readiness  to  ac- 
knowledge the  usefulness  of  its  reports. 

From  Little  Rock  I  went  to  New  Orleans,  where  I  arrived  on  the  16th;  visited  the 
signal  office  and  addressed  the  sugar  convention  on  the  evening  of  that  day.  This 
convention,  after  hearing  of  the  object  of  the  Chief  Signal  Officer  in  organizing  a  State 
service  in  Louisiaua,  appointed  a  committee  to  meet  committees  from  the  Cotton  Ex- 
change, Sugar  Exchange,  and  Produce  Exchange  at  2  o'clock,  in  the  Cotton  Exchange 
building,  on  the. following  day,  to  make  the  necessary  arrangements  to  organize  a 
State  service  without  waiting  for  State  or  Congressional  aid.  I  met  the  committee 
per  engagement,  and  it  was  agreed  that  each  of  the  organizations  named  should  give 
the  necessary  amount  to  make  up  $1,500,  the  amount  required  to  establish  this  service. 
I  have  learned  since  that  the  whole  amount  of  money  has  been  appropriated  and  that 
the  organization  is  in  progress.  The  commissioner  of  agriculture  of  the  State  was  to 
take  charge  of  it  until  the  State  made  an  organization,  but  I  have  not  yet  learned 
what  arrangement  has  been  made  as  to  the  head  of  the  State  service. 

I  next  visited  Montgomery,  calling  on  the  governor  of  Alabama,  and  recei  viug  from 
him  letters  to  the  commissioner  of  agriculture,  Judge  Betts,  who  was  at  the  State 
college  at  Auburn.  I  called  on  Judge  Betts,  who  referred  me  to  Prof.  P.  H.  Mell,  jr., 
professor  of  chemistry  at  the  State  Agricultural  College,  as  the  proper  person  to  take 
charge  of  this  work.  I  found  Professor  Mell  much  pleased  with  the  plan,  and  he  has 
taken  much  interest  in  his  work,  having  organized  his  State  service  so  far  as  to  be 
able  to  commence  operations  on  April  1,  proximo. 

The  accompanying  papers  contain  a  published  letter  from  Professor  Mell  to  the  cit- 
izens of  Alabama,  which  will  exhibit  the  energy  with  which  he  has  entered  upon  his 
duties. 

I  next  called  on  Mr.  Henderson,  commissioner  of  agriculture  of  Georgia,  who  has 
taken  some  interest  in  the  meteorological  work  of  the  State  in  connection  with  the 
agricultural  reports.  I  found  that  while  something  might  be  done  by  having  the 
service  under  the  commissioner  of  agriculture,  more  might  be  accomplished  by 
placing  the  State  service  at  some  college  in  the  State,  and  therefore  took  advantage  of 
Professor  Mell's  recommendation  of  Professor  Charbonnier,  at  Athens,  Ga.  The  Chief 
Signal  Officer  has  recently  received  a  letter  from  Professor  Charbonnier,  stating  that 
he  would  undertake  the  establishment  of  a  State  service  if  furnished  with  the  cotton 
reports  and  instruments,  and  I  think  it  would  be  well  to  place  the  State  service  at 
Athens,  if  such  could  be  done  without  offense  to  the  commissioner  of  agriculture, 
and  I  think  it  can  be. 

I  visited  Nashville,  Tenn.,  for  the  purpose  of  conferring  with  Hon.  A.  J.  McWhirter, 
chief  of  the  State  weather  service  of  Tennessee,  but  found  that  he  was  absent  m 
Washington,  having  gone  there  chiefly  in  the  interests  of  his  State  service.  I  in- 
spected the  signal  office  under  Sergeant  Jesunofsky.  The  cold-wave  flag  was  up 
when  I  entered  the  city,  and  I  heard  many  commendatory  remarks  as  to  the  value  of 
the  Signal  Service  by  citizens. 
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I  left  Nashville  on  the  21st  for  Louisville,  when  I  called  again  npon  the  officials  of 
the  Louisville,  New  Albany  and  Chicago  Railroad  relative  to  train  signals.  The 
superintendent  of  the  road  informed  me  that  he  wonld  be  pleased  to  try  the  signals, 
and  wished  to  obtain  models  or  samples  of  the  signals  so  that  he  could  tell  Just  how 
to  place  them  on  the  cars.    I  so  informed  Mr.  Ragan. 

The  inclosed  clippings  from  newspapers  contain  articles  published  in  every  place 
which  I  visited  during  the  trip. 
I  left  Louisville  on  the  23d  and  arrived  at  this  city  on  the  24th. 
I  am,  very  respectfully,  your  obedient  servant, 

H.  H.  C.  DUNWOODY, 
Ftrat  Lieutenant,  Fourth  Artillery,  A.  S.  O.  and  As$K 


II. 

Madison,  Wis.,  December  13, 1887. 

At  the  meeting  of  the  Wisconsin  State  Grange,  Lieut.  H.  H.  C.  Dunwoody,  of  the 
Chief  Signal  Office,  Washington,  was  in  trod  need,  and  made  a  speech  relative  to 
establishing  a  State  weather  service  in  Wisconsin,  such  as  has  already  been  estab- 
lished in  Indiana,  Illinois;  Nebraska.  Kansas,  Iowa,  Ohio,  and  other  States.  He  said 
that  he  visited  Wisconsin  in  behalf  or  the  Government,  and  that  the  plan  of  the  service 
was  to  have  a  volunteer  in  each  county  of  the  State  take  daily  observations  of  the 
weather,  and  at  the  end  of  each  month  transmit  the  result  to  a  central  station,  tdbe 
located  at  the  university.  Here,  from  all  the  reports,  a  bulletin  wonld  be  prepared, 
showing  the  rainfall  of  the  month  just  passed,  and  this  could  be  issued  to  the  people 
of  the  State  through  the  medium  of  the  press.  From  a  perusal  of  this  farmers  could 
form  a  pretty  correct  opinion  as  to  the  prospect  of  the  yield  to  be  expected,  knowing 
whether  the  rainfall  had  been  too  light,  just  right,  or  too  excessive — which  would  be 
valuable  to  them.  Then,  again,  if  such  a  scheme  was  introduced,  there  would  be  a 
ready  means  of  distributing  predictions  as  to  weather  furnished  from  Washington. 
The  Governments  motive  was  entirely  unselfish  and  was  only  to  aid  the  farmers, 
though  indirectly  the  Government  would  be  benefited  in  securing  detailed  state- 
ments of  the  weather  from  all  the  counties  of  the  State.  It  was  the  intention  of  the 
Government  to  start  the  scheme,  furnish  the  necessary  implements,  &c,  and  then 
leave  the  legislatures  of  the  varioua  States  to  relieve  it  as  soon  as  possible.  The 
speaker  desired  the  farmers  to  consider  the  matter,  and  when  the  proper  time  arrived 
to  use  their  influence  on  the  legislature. 

Professor  Whitney,  of  Michigan,  was  called  upon,  and  said  that  he  thought  the 
farmers  of  the  country  ought  to  be  aided  by  the  Government  as  much  as  commerce, 
and  that  he  believed  the  weather-service  scheme  suggested  to  be  a  good  one.  To  the 
patrons  he  desired  to  say  that  the  present  year  had  oeen  the  most  successful  in  their 
hisory. 


III. 

[Conrler-Joarnal,  Loniaville,  Ky.,  December  20, 1883.] 

•  •  •  »  *  •  • 

STATE  WEATHER  SERVICES. 

To  perfect  the  Signal  Service  system,  to  extend  its  influences,  to  observe  more  ac- 
curately, and  to  report  and  publish  more  promptly  and  widely  all  atmospheric  changes 
are  certainly  objects  which  should  enlist  the  attention  of  our  legislators  and  secure 
the  support  of  public-spirited  citizens. 

The  movement  of  most  importance  just  now  contemplates  the  establishing  of  State 
bureaus  throughout  the  country,  which  will  observe  most  carefully  local  climatic 
conditions,  make  these  observations  matters  of  record,  report  them  to  the  chief,  and 
thos,  in  connection  with  the  observations  of  the  Signal  Service,  do  much  to  extend 
the  benefits  of  that  department  and  to  advance  the  whole  science  of  meteorology. 

The  expense  of  such  an  organization  is  light.  The  idea  is  to  make  the  service  vol- 
untary, under  the  charge  of  a  director  appointed  by  the  governor.  In  this  State  this 
work  might  be  assigned  .to  the  commissioner  of  agriculture  or  some  other  officer  of 
the  State,  and  a  clerk  appointed  to  facilitate  business.  In  each  county  there  should 
be  a  volunteer  observer,  who  would  make  a  daily  record  and  a  monthly  report.  It 
would  be  desirable  to  have  all  the  instruments  used  of  uniform  pattern,  submitted  to 
•tandard  tests,  in  order  to  give  full,  positive,  and  comparative  valne  to  the  records. 
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These  instruments  should  include  one  maximum  and  minimum  thermometer,  one  dew- 
point  or  other  hygrometer  and  rain-gauge,  which  would  cost  probably  $15.  The 
director  at  the  capital  would  issue  each  month  a  review  of  the  weather,  which  would 
he  furnished  to  each  observer  and  also  given  to  the  press. 

In  this  manner  it  will  be  possible  to  accumulate  in  a  short  time  such  an  array  of 
facts,  such  trustworthy  information,  that  weather  forecasts  will  not  be  all  guesses, 
but  it  will  be  possible,  at  least  a  little  while  in  advance,  to  foretell  tornadoes,  frosts, 
and  similar  disasters,  especially  those  of  a  local  character.  Over  the  territory  be- 
tween the  Rocky  Mountains  and  the  Atlantic  there  are  about  ninety  stations;  neces- 
sarily they  are  far  apart,  and  local  atmospheric  disturbances  of  an  important  char- 
acter often  escape  notice.  It  would  not  be  so  had  each  State  a  well-organized  weather 
bureau,  such  as  we  have  described. 

Some  States  have  already  entered  on  the  work  with  most  gratifying  results.  The 
complete  success  which  is  anticipated  will  only  come  when  each  State  does  its  part. 
It  should  not  be  said  of  Kentucky  that  we  have  neglected  a  matter  of  such  importance 
to  the  entire  community,  especially  to  the  farmers.  The  next  legislature  should,  we 
think,  make  the  necessary  appropriation,  authorize  the  governor  to  make  the  ap- 
pointments, and  to  establish  this  bureau  on  the  proper  basis. 


IV. 

[The  Statesman,  Austin,  Tex.,  January  0, 1884.] 

WEATHER  SERVICE   FOR  STATES. 

Lieut.  H.  H.  C.  Duu woody,  of  the  United  States  Army,  is  in  the  city,  consulting  with 
our  State  officers,  the  members  of  the  University  faculty,  and  other  persons,  in  regard  to 
the  establishment  of  a  weathorservice  for  the  State,  to  act  in  conjunction  with  the  United 
States  Weather  Bureau.  No  better  time  could  have  been  selected  to  present  this  question 
for  general  consideration.  Here  is  the  legislature  in  session,  the  stockmen  in  council,  and 
the  laud  agents  of  the  State  in  consultation,  while  leading  men  are  here  from  every  part 
of  the  State.  At  present  the  Federal  Government  has,  between  the  Rocky  Mountains  and 
the  Atlantic  Ocean,  somewhere  in  the  neighborhood  of  a  hundred  Signal  Service  sta- 
tions, from  which  are  sent,  to  Washington  three  daily  meteorological  observations, 
from  which  forecasts  of  the  weather  are  made.  These  stations  are  necessarily  at 
great  distances  from  each  other,  and  to  make  the  system  more  complete  it  is  proposed 
that  each  State  have  an  independent  weather  service  for  the  purpose  of  gathering 
and  utilizing  local  climatic  data.  Through  so  complete  a  system  the  people  of  the 
entire  country  would  in  time  become  conversant  with  physical  conditions  of  all  por- 
tions of  the  country,  and  they  would  be  guided  thereby.  In  tornado  seasons  these 
observations  would  be  invaluable  as  warnings,  and  in  the  winter  season  we  would 
know  in  Texas  when  a  norther  was  approaching  days  beforehand.  It  is  suggested 
that  State  weather  service  be  wholly  voluntary,  under  the  direction  and  superintend- 
ence of  a  director,  appointed  by  the  governor,  or  it  might  be  made  part  of  the  duties 
of  somo  already  existing  officer.  The  secretary  of  the  board  of  education  in  this 
State  might  be  empowered  to  look  after  the  service.  The  observer  in  each  county 
might  be  a  volunteer,  or  the  service  might  be  imposed  upon  some  county  officer.  In 
specifications  proposed  for  the  State  bureaus  it  is  submitted  that  the  instruments 
used  should  be  of  uniform  patterns,  carefully  tested  before  use  by  comparison  with 
known  standards,  and  should  include  at  least  one  maximum  and  one  minimum  ther- 
mometer, one  dew-point  or  other  hygrometer,  and  rain-gauge,  all  of  which,  with  a  sup- 
ply of  blanks  and  stamped  envelopes  for  one  year,  it  is  stated,  need  not  cost  more 
than  $15  per  station.  The  director  should  be  fully  impressed  with  the  importance  of 
the  work  and  should  issue  each  month  a  •'  review  of  the  weather,"  as  obtained  from 
the  State  observations ;  this  review  to  be  furnished  to  each  county  paper  for  publica- 
tion and  to  each  observer  within  ten  days  after  the  close  of  the  month.  Some  of  the 
States  have  already  established  services,  which  are  sustained,  as  they  should  be,  at 
public  expense,  and.  Texas  should  not  hesitate  to  enact  at  the  earliest  day  a  measure 
of  this  sort.  low*  appropriates  only  $1,000  to  carry  into  full  effect  the  provisions  of 
its  service.  The  magnitude  of  our  State  territory  would  make  the  service  in  Texas  more 
expensive  than  in  any  other  State,  but  this  would  be  nothing  when  its  benefits  are  con- 
sidered. No  State  should  hesitate  to  do  her  part  towards  making  the  service  com- 
plete. Of  course  it  is  uot  expected  the  measure  may  be  taken  up  by  the  legislature 
now  in  session  for  specific  purposes,  but  at  the  next  regular  session  a  bill  creating  a 
State  weather  service  should  be  formulated  and  adopted. 
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V. 

[The  Gazette,  Little  Bock,  Ark.,  January  13,  18*4.] 

STATE  WEATHER— A  SIGNAL  OFFICER  IN  THE  CITY  ORGANIZING  A  STATE  SERVICE— 
A  PLAN  THAT  WILL  BE  OF  INCALCULABLE  BENEFIT  TO  OUR  PEOPLE— WHAT  18  PRO- 
POSED. 

Among  the  arrivals  in  the  city  yesterday  was  Lieut.  H.  H.  C.  Dun  woody,  of  the 
Signal  Service  Department  of  the  United  States  Army.  In  company  with  Sergt.  W. 
U.  Simons,  signal  officer  at  Little  Rock,  he  called  at  the  Gazette  office  yesterday,  and 
explained  the  nature  of  bis  business  to  the  frigid  weather  reporter.  He  desires  to 
extend  the  weather  service  of  the  State  to  act  in  conjunction  with  the  United  States 
Weather  Bureau.  There  is  not  a  thinking  man  in  Arkansas  who  does  not  realize  the 
great  value  of  a  systematic  dissemination  of  weather  statistics  and  warnings,  such 
as  the  Signal  Service  is  now  furnishing  the  whole  country.  It  is  one  of  the  marvels 
of  the  age,  and  the  agricultural  portion  of  the  population  are  rapidly  learning  that 
it  is  almost  indispensable  to  them.  The  Government  has  at  present  about  one  hun- 
dred Signal  Service  stations  between  the  Rocky  Mountains  and  the  Atlantic  Ocean, 
each  of  which  sends  three  daily  meteorological  observations  to  Washington,  from 
which  forecasts  of  the  weather  are  made.  The  stations  are  necessarily  distant  from 
each  other,  and  General  Hazen,  Chief  Signal  Officer,  has  inaugurated  a  new  scheme 
to  make  the  system  more  complete.  This  plan  is  to  establish  independent  weather 
service  in  each  8tate,  to  gather  and  utilize  local  climatic  data.  It  has  been  estab- 
lished in  several  States,  with  observers  in  every  county;  and  the  new  plan  of  General 
Hazen  is  meeting  with  great  approval  and  hearty  co-operation  from  every  State  in 
which  it  has  been  introduced. 

By  this  plan  the  people  become  conversant  with  the  physical  conditions  of  every 
locality  in  the  State,  and  will  in  time  be  guided  thereby.  In  the  tornado  season  the 
results  of  observations  in  temperature  and  humidity  will  be  invaluable,  as  they  will 
enable  a  correct  forecast  to  be  made.  The  approach  of  cold  waves  and  changes  of 
the  weather  will  be  announced  in  advance,  and  to  the  agriculturist  of  the  State  it 
will  be  a  great  blessing. 

The  railroads  of  the  State  will  be  used  to  carry  weather  signals  on  the  trains,  and 
express  a  willingness  to  do  everything  in  their  power,  by  way  of  carrying  signals 
and  sending  messages,  that  will  increase  the  efficiency  of  the  service. 

Lientenant  Dun  woody-,  in  explaining  the  organization  of  this  State  bureau,  said 
that  the  service  may  be  wholly  volunteer  and  under  the  charge  of  a  director  ap- 
pointed by  the  governor,  or  it  may  be  made  a  part  of  the  duties  of  some  officer  now 
authorized  by  law,  such  as  the  superintendent  of  public  instruction,  the  president  of 
some  State  college,  &c.  The  observer  in  each  county  may  be  a  volunteer,  or  it  may 
be  made  the  duty  of  some  county  officer  to  make  a  daily  record  and  a  monthly  re- 
port. Observations  should  be  taken,  if  possible,  in  State,  county,  and  municipal 
offices  and  institutions.  The  instruments  will  include  one  maximum  and  minimum 
thermometer,  one  dew-point  or  other  hygrometer,  and  rain-gauge,  all  which,  with 
a  supply  of  blanks  and  stamped  envelopes  for  one  year,  need  not  cost  more  than  $15. 
and  which  the  Government  will  furnish.  The  director  of  the  State  service  should 
issue  a  compact  monthly  review  each  month,  to  be  furnished  the  State  papers  within 
ten  days  of  the  close  of  the  month.  Systems  similar  to  this  are  now  in  operation  in 
Missouri,  Iowa,  Ohio,  Tennessee,  Kansas,  Illinois,  Indiana  and  other  States.  In  some 
the  service  is  sustained  at  the  expense  of  the  State.  In  Arkansas  we  have  not  yet 
any  provision  by  our  legislature  for  such  work,  and  the  system  will  be  volunteer. 
Lieutenant  Dunwoody  was  in  consultation  with  many  of  our  leading  citizens  yester- 
day, and  with  the  meteorological  committee  of  the  Cotton  Exchange.  He  has  not 
yet  decided  whom  to  place  in  charge  of  the  inauguration  of  the  work.  He  desires,  if 
possible,  to  have  the  State  director  at  Little  Rook,  which  is  centrally  located,  and 
was  also  in  consultation  with  the  medical  department  of  the  Arkansas  Industrial 
University,  yesterday,  in  regard  to  the  matter.  No  State,  and  especially  Arkansas, 
should  be  lukewarm  in  aiding  this  enterprise,  and  doing  all  in  her  power  to  perfect 
the  weather  service.  There  is  no  doubt  but  that  the  legislature,  at  its  next  session, 
will  create  some  sort  of  a  State  bureau,  and  follow  the  lead  of  her  sister  States. 

Professor  Mendenhall,  of  the  Ohio  State  University,  chief  of  the  service  in  that 
8tate,  addressed  the  Ohio  legislature,  at  their  request,  last  year  on  the  subject.  A 
few  of  the  points  made  by  nim  are  peculiarly  appropriate  and  explanatory  of  the 
benefits  to  be  derived.  He  said  that  the  Weather  Bureau  of  the  United  8tates  is 
recognized  for  its  efficiency  by  the  whole  world.  The  Signal  Corps  was  the  inception 
of  the  Weather  Department  and  was  utilized.  Ninety  per  cent,  of  its  predictions  are 
true.  Millions  and  millions  of  dollars  are  annually  saved  by  the  work  of  the  Depart- 
ment. Our  country  is  so  largo  that  the  data  are  few,  and  observers  in  every  county 
are  to  be  secured.    Referring  to  the  Illinois  report,  he  said  there  was  corn  famine  in 
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Southern  Illinois  last  year  which  was  predicted  some  time  before.  The  idea  was  to 
place  the  information  before  producers,  so  that  they  may  know  what  effect  may  be 
expected  from  weather  statistics  obtained. 

The  result  of  his  address  was,  that  a  bill  establishing  a  weather  service  was  passed 
by  the  legislature  of  Ohio. 

Further  information  as  to  the  results  of  Lieutenant  Dunwoody's  mission  will  be 
given  to-morrow.  • 


VI. 

IThe  Gasette,  Little  Book.  Ark.] 

CONGRESSMAN  DUNN  AIDING  THE  INCREASE  OF  STATE  WEATHER  SERVICE. 

Lieutenant  Dunwoody,  of  the  United  States  Signal  Service,  was  in  our  city  a  few 
days  ago,  it  will  be  remembered,  trying  to  arrange  for  an  increase  in  our  Slate 
weather  service.  The  matter  is  of  great  importance  to  our  State,  and  was  heartily 
indorsed  by  all  our  leading  citizens,  resolutions  to  that  effect  being  passed  by  the 
Little  Rock  Cotton  andTroduce  Exchange.  In  this  connection  a  letter  received  by 
Sheriff  John  G.  Fletoher  yesterday  from  Congressman  Dunn  will  be  read  with  inter- 
est: 

House  of  Representatives,  United  States, 

WaMnglon,  D.  C,  January  18,  1864. 
Hon.  John  G.  Fletcher, 

President  Cotton  and  Produce  Exchange,  Little  Rook,  Ark.; 
Dear  Sir  :  I  have  just  received,  through  the  secretary  of  the  Little  Rock  Cotton 
and  Produce  Exchange,  the  resolution  passed  by  that  body  at  its  meeting  on  the  12th 
of  January,  instant,  favoring  an  increase  of  the  number  of  reports  of  the  United 
8tates  Signal  Service  in  the  cotton -growing  States,  &c. 

Fully  concurring  in  the  views  expressed  in  said  resolution,  I  have  caused  it  to  be 
referred  to  the  Committee  on  Appropriations,  and  will  take  the  pains  to  go  in  person 
before  that  committee  and  urge  a  liberal  and  sufficient  appropriation  to  secure  the 
objects  sought.  That  service  is  measured  by  the  appropriations  made  from  year  to 
year. 

Very  sincerely,  yours,  &c, 

POINDEXTER  DUNN. 


VII. 
[The  Times- Democrat,  New  Orleans,  January  16, 1884.] 
A  STATE  WEATHER  BUREAU. 

Lieut.  H.  H.  C.  Dunwoody,  of  the  United  States  Signal  Service,  is  now  in  this  city 
for  the  purpose  of  arranging  some  plan  for  the  improvement  of  our  weather  service. 
He  has  been  visiting  the  Western  and  Southwestern  States  under  the  instructions  of 
Geueral  Hazen,  who  is  desirous  of  improving  the  Bureau  over  which  he  presides,  aud 
of  making  it  more  complete  by  securing  a  system  of  co-operation  with  weather  bu- 
reaus in  each  of  the  States. 

Lieutenant  Dunwoody's  mission,  therefore,  is  to  secure  the  organization  of  a  spe- 
cial State  signal  service  here.  He  has  been  very  successful  so  far,  and  wherever  he 
has  been  his  suggestions  have  been  accepted.  It  is  not  generally  known  that  thor- 
ough and  effective  weather  bureaus  now  exist  in  Kansas,  Missouri,  Illinois,  Indiana, 
Ohio,  Michigan,  and  Tennessee ;  that  Wisconsin,  Georgia,  Arkansas,  and  Minnesota 
arc  preparing  to  act,  while  several  other  States  have  taken  the  matter  under  consid- 
eration. 

It  is  scarcely  necessary  to  show  here  of  what  great  value  it  is  to  all  interests,  not 
ouly  to  the  farmers,  but  to  the  merchants  aud  others  as  well,  to  fully  understand  the 
weather ;  and  nowhere  is  it  more  important  than  here  in  Louisiana.  Many  of  onr 
crops  are  particularly  tender  aud  easily  affected  by  atmospheric  ohanges.  They  need 
constant  watching  and  protection.  At  the  request  of  our  sugar  planters  the  Signal 
Service  recently  made  extra  arrangements  for  warning  us  of  an  approaching  freeze— 
a  w  arning  w  orth  thousands  and  hundreds  of  thousands  of  dollars.  Anything  that  will 
improve  this  service,  therefore,  should  be  encouraged  by  us. 

Mr.  Dunwoody  yesterday  visited  the  Chamber  of  Commerce  and  the  cotton,  sugar, 
and  produce  exohauges,  with  this  end  in  view.    Committees  of  these  bodies  will  1m* 
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appointed  to  confer  with  him  regarding  the  adoption  of  some  plan  for  raising  the 
mods  to  equip  and  furnish  a  State  weather  bureau,  to  secure.the  needed  instruments, 
&c.  The  expense  will  be  very  slight  indeed,  and  the  money  can  readily  be  raised 
here,  only  about  $600  being  needed.  After  the  bureau  is  once  organized  there  are  no 
running  expenses  whatever. 

The  plan  pursued  elsewhere,  and  it  is  the  one  that  will  probably  be  adopted  here, 
is  to  secure  some  State  officer  to  act  as  the  head  of  the  State  weather  bureau.  The 
officer  generally  selected  for  this  purpose  is  the  commissioner  of  agriculture.  If  he 
is  unable  to  act,  this  duty  is  given  to  some  college  or  public  institution.  The  head 
of  this  bureau  then  selects  a  number  of  sub-officers  in  all  the  important  points  in  the 
State — in  Louisiana  there  would  be  about  forty  needed — who  report  to  him  daily  or 
monthly  the  condition  of  the  weather.  The  chief  gives,  at  the  end  of  the  month,  in 
a  succinct  and  condemned  form,  a  weather  report,  which  is  furnished  to  the  United 
States  Signal  Service,  and  to  the  press  for  publication.  In  this  way  a  meteorological 
record  is  kept,  and  the  United  States  officers  are  assisted  in  making  their  prognosti- 
cations. The  State  officers  also  serve  to  distribute  the  weather  probability  reports 
through  the  country  districts,  and  thus  give  the  farmers  more  timely  warning  than 
now. 

Lieutenant  Dun  woody  also  proposes  to  establish  here,  if  possible,  the  system  of 
rain  and  frost  signals  in  force  in  Ohio  and  some  of  the  Western  States.  Flags  bear- 
ing symbol!,  foretelling  a  frost  or  rain,  warmer  or  colder  weather,  that  is  approaching, 
are  attached  to  the  cars,  and  thus  every  farmer  in  the  country  through  which  tLese 
trains  go  is  warned  of  any  meteorological  change  that  will  affect  him. 

It  is  to  be  hoped  that  our  merchants  and  planters  will  join  with  the  United  States 
Signal  Service  in  improving  our  facilities  for  obtaining  a  better  knowledge  of  the 
weather  and  an  improved  service.  It  will  be  of  inestimable  benefit  to  every  inter- 
est—mercantile and  agricultural. 


VIII. 

[The  Daily  Picayune,  New  Orleans,  La.,  January  17, 1884.1 

A  STATE  SIGNAL  8MRVICB.— LIEUTENANT  DUNWOODY  DESCRIBES  THE  SYSTEM  WHICH 
IT  IS  PROPOSED  TO  ESTABLISH.— ORGANIZATION  OF  A  COMMITTEE  TO  RAI8E  NEC- 
ESSARY FUNDS. 

A  meeting  was  held  yesterday  afternoon  in  the  Board  room  of  the  Cotton  Exchange 
for  the  purpose  of  affording  Lieut.  H.  H.  C.  Dun  woody,  of  the  United  States  8ignal 
Service,  an  opportunity  to  explain  the  details  of  the  special  State  servioe  it  is  proposed 
to  organize. 

There  were  present  Messrs.  McLean,  Day,  and  Dobbins,  of  the  meteorological 
committee  of  the  Cotton  Exchange;  Messrs.  Allen,  Roman,  and  Brodnax,  of  the  Pro- 
dace  Exchange;  Messrs.  Bush,  Lombard,  and  Henry  McCail,  representing  the  sugar- 
planters'  convention.  Mr.  Herman,  the  signal  officer  at  this  point,  accompanied  Mr. 
Danwoody. 

A  committee  had  also  been  appointed  by  the  Sugar  Exchange,  but  owiug  to  a  mis- 
apprehension as  to  the  hour  fixed  for  the  conference,  which  was  1  o'clock,  they  were 
not  present. 

By  request,  Mr.  Dunwoody  gave  a  general  description  of  the  service  it  is  proposed 
to  establish.    His  remarks  were  substantially  as  follows: 

The  object  of  our  meeting  is  to  consult,  and  to  ascertain  some  method  of  organizing 
what  in  termed  a  local  or  State  weather  service  to  collect  meteorological  reports,  and 
to  utilize  them  in  the  different  enterprises  iu  which  you  arc  interested.  We  have  in 
the  8ignal  Service,  as  you  know,  about  120  stations  distribnted  over  the  United 
States,  but  at  wide  intervals.  They  are  sufficient  for  the  indication  of  storms,  but 
not  numerous  enough  to  furnish  the  necessary  information  in  regard  to  the  condi- 
tions which  affect  crops.  The  rainfall  in  Louisiana  may  be  large  enough  to  deter- 
mine the  success  of  the  crops,  while  insufficient  in  Alabama  and  Florida,  or  there 
m*y  be  a  drought  in  Louisiana  and  Texas,  and  abundance  of  rain  on  the  Atlantic  coast. 
w*e  wish  to  ascertain  the  exact  conditions,  aud  it  is  proposed  to  fill  in  the  intervals 
bntweeu  the  regular  meteorological  stations  by  means  of  local  observations  taken 
voluntarily  under  the  direotion  of  local  organizations,  as  the  Cotton  Exchange, 
Chamber  of  Commerce,  or,  as  in  some  States,  the  commissioner  of  agriculture.  He  re- 
cf  ives  from  the  various  stations,  daily,  weekly,  or  monthly,  reports  by  mail  as  may  be 
desirable.  The  Signal  Bureau  furnishes  the  necessary  blanks,  forms,  <fco.  The  first 
cost  of  the  equipment  of  a  station  is  about  $15.  We  will  equip  these  stations  from 
the  Signal  Service  fund  if  a  snfficient  appropriation  can  be  obtained  from  Congress. 
We  have  asked  for  it,  but  there  is  no  certainty  of  receiving  it.    The  importance  of 
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this  service  in  furnishing  valuable  information  induces  the  Chief  Signal  Officer  (General 
Hazen)  to  act  in  this  matter  and  organize  this  service  independent  of  the  appropria- 
tion we  have  asked  for.'  The  local  service  has  been  established  in  ten  States,  and  is 
likely  to  be  organized  in  six  or  seven  more. 

I  have  visited  Kentucky,  Wisconsin,  Arkansas,  Texas,  and  propose  going  to  Ala- 
bama, Georgia,  and  other  States.  After  reaching  New  Orleans  I  concluded  it  would 
be  to  the  advantage  of  the  agricultural  interests  if  this  service  could  be  organized 
under  the  direction  of  the  commercial  bodies  in  this  city.  There  should  be  40  or  50 
stations  in  Louisiana,  distributed  throughout  the  cotton  and  sugar  districts.  The 
stations  would  furnish  daily,  weekly,  or  monthly  reports  by  postal  card  in  accordance 
with  forms  I  will  show  you,  and  the  reports  could  be  tabulated  here  and  given  to  the 
public  for  the  benefit  of  trade.  These  stations,  being  located  within  telegraphic 
limits,  will  serve  for  points  of  distribution  for  the  bulletins  which  we  may  send,  giv- 
ing information  of  approaching  danger  from  frost.  It  is  possible  that  the  whole  State 
may  be  covered,  and  the  warning  communicated  within  six  or  eight  hours  after  the 
bulletin  leaves  Washington. 

Under  the  present  arrangement,  telegrams  designed  to  give  warning  of  frost  may 
reach  only  one  or  two  points,  while  it  should  reach  all  the  planters.  It  is  also  pro- 
posed to  have  the  railroad  trains  carry  signals  visible  by  day  or  night,  so  that  when 
the  train  passes  through  a  threatened  district  displaying  the  cautionary  signal  the 
people  in  the  vicinity  will  know  what  to  expect.  Frosts  injurious  to  the  sugar  crop 
may  not  ocour  every  year,  but  some  years  when  they  do  come  a  great  deal  of  low 
might  be  avoided  if  the  proper  warning  were  given. 

If  the  Signal  Bureau  gets  the  appropriation  which  has  been  asked  for,  the  local 
service  can  be  organized  without  outside  aid.  The  expenses  will  consist  of  the  em- 
ployment of  one  clerk  to  superintend  the  clerical  labor  of  tabulating  and  sending 
out  reports,  and  the  first  cost  of  $600  for  instruments.  One  thousand  dollars  per 
annum  would  insure  a  service  of  40  stations,  which  would  be  sufficient  for  Louisiana. 
There  are  only  t  wo  men  in  the  Signal  Service  here,  and  they  could  not  perform  this 
extra  work  in  addition  to  their  other  duties. 

To  insure  the  stability  of  the  special  service,  it  would  be  well  to  make  it  a  State 
organization.  The  meteorological  bureau  of  Ohio  is  established  by  act  of  the  legis- 
lature, and  gets  an  appropriation  of  $2,000  per  annum.  The  reports  are  published 
monthly. 

The  service  in  Iowa  is  also  organized  under  State  law.  In  Missouri  there  is  an  ex- 
cellent service  under  direction  of  Washington  College. 

Lieutenant  Dun  woody  furnished  further  information  in  response  to  questions  from 
gentlemen  present. 

On  motion  of  Mr.  Day,  Col.  Louis  Bash  was  called  to  the  chair  and  a  discussion 
took  place  on  the  subject  of  ways  and  means  to  carry  Mr.  Dunwoody's  suggest ious 
into  practical  effect. 

Mr.  Day  moved  that  the  ohair  appoint  a  committee  to  take  the  matter  in  charge, 
and  to  call  npon  the  exchange*  represented— as  the  Cotton  Exchange,  Produce  Ex- 
change, and  Sugar  Exchange — for  an  appropriation  of  $500  each  to  organize  the  sys- 
tem. 

The  motion  was  adopted,  and  Messrs.  Roberts.  Day,  Columbus  H.  Allen,  and  H.  J 
Soman  appointed  on  the  oommittee. 

The  oommittee  was  also  requested  to  confer  with  Mr.  W.  H.  Harris,  State  commis- 
sioner of  agriculture  and  immigration,  and  ascertain  if  he  would  take  charge  of  the 
bureau. 

The  thanks  of  the  committee  were  tendered  to  Mr.  Dunwoody,  and  the  assemblage 
adjourned  subject  to  call. 

Lieutenant  Dunwoody  left  for  Montgomery  yesterday  evening.  He  has  been 
-twelve  years  connected  with  the  Signal  Service,  to  which  he  was  assigned  from  the 
Fourth  Artillery. 


IX. 

ALABAMA  WEATHER  SERVICE. 

Auburn,  Ala.,  January  31, 1884- 
Editor  Advertiser  :  General  Hazen,  the  Chief  Signal  Officer,  has  requested  roe 
to  organize  a  State  weather  service  for  Alabama,  similar  to  the  ones  now  in  operation 
in  Tennessee,  Ohio,  Missouri,  Iowa,  and  Kansas.  In  entering  upon  the  work,  I  c°n" 
aider  it  well  to  speak  of  the  importance  of  such  a  system  to  every  one  throughout  f  be 
State,  and  request  that  you  will  publish  these  few  lines  for  the  benefit  of  yonr 
readers. 
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All  trades  and  professions  are  more  or  less  affected  by  the  changes  of  the  weather  \ 
and  the  study  of  the  laws  governing  the  circulation  of  the  atmosphere  with  its  attend- 
ant phenomena  is  becoming  more  and  more  interesting  to  every  man  and  woman  in 
the  length  and  breadth  of  the  land.  In  a  circular  issued  by  the  signal  officer  more 
than  a  year  since  to  the  different  governors  of  the  States,  the  object  of  these  State 
systems  was  strongly  brought  out  in  the  following  terse  language : 

"  By  the  organio  law  relating  to  meteorological  work,  Congress  contemplated  a 
weather  system  that  shall  be  as  useful  as  possible  to  the  whole  United  States.  Ex- 
perience, however,  has  shown  that  in  many  questions  relating  to  agriculture  and 
other  interests  more  minute  details  are  needed,  such  as  can  only  be  obtained  by  hav- 
ing at  least  one  report  from  each  county,  and  this  extension  of  the  work  must,  for 
the  present,  devolve  upon  the  individual  States.  The  object  of  a  State  weather  serv- 
ice should  be  to  observe  and  utilise  every  feature  of  the  weather  that  affects  the  pros- 
perity of  the  inhabitants  of  the  State  as  to  crops,  health,  life,  &c,  omitting,  perhaps, 
only  those  few  items  already  provided  for  by  the  General  Government  at  Washington, 
seen  as  general  storm  predictions. 

"The  State  service  is,  therefore,  essentially  a  plan  for  gathering  and  utilizing  local 
climatic  data,  and  eventually  it  will  define  precisely  the  localities  most  favorable  or 
unfavorable  to  special  crops,  diseases,  &c.  The  chief  of  the  State  service  should  be  in 
each  communication  with  the  Chief  Signal  Officer  of  the  Army  that  he  may  at  auy 
time  receive  from  Washington,  and  rapidly  disseminate  throughout  his  State,  any 
information  of  importance,  such  as  predictions  of  frosts,  tornadoes,  floods,  &c. 

"Observations  should  be  taken,  if  possible,  at  all  State,  county,  and  municipal  offices 
and  institutions,  such  as  jails,  asylums,  hospitals,  libraries,  toll-gate  keepers,  sur- 
geons, colleges  and  high  schools,  water- works,  &c. 

"The  director  should  be  fully  impressed  with  the  importanceof  the  work,  and  shonld 
issue  each  month  a  review  of  the  weather  as  obtained  from  State  observations,  thia 
review  to  be  furnished  to  each  county  paper  for  publication  and  to  each  observer 
within  ten  days  after  the  close  of  the  month." 

I  shall  endeavor  to  carry  out  the  intention  of  the  signal  officer  as  expressed  in  thia 
circular.  It  is  my  wish  to  begin  with  at  least  twenty  stations  located  in  the  most 
advantageous  manner  wherever  the  railroad  and  telegraph  will  permit  of  rapid  com- 
munication. As  soon  as  I  can  obtain  the  necessary  instruments  I  will  place  an  ob- 
server in  each  county  of  the  State.  For  the  present,  the  observers  will  have  to  be 
volunteers,  until  sufficient  funds  are  placed  in  the  hands  of  the  director  to  compen- 
sate these  workers.  The  expense  of  the  station  to  the  observer  will  only  be  the  con- 
anmption  of  five  minutes'  time  at  each  observation  three  times  per  day.  All  station- 
ery will  be  furnished  by  the  central  office. 

At  the  close  of  each  month  bulletins  will  bo  issued  through  the  office  of  the  Com- 
missioner of  Agriculture,  copies  of  which  will  be  distributed  throughout  the  Stat«>. 

I  ask  for  a  hearty  co-operation  on  the  part  of  the  papers,  and  I  trust  that  all  the 
periodicals  in  every  county  in  the  State  will  give  me  a  place  in  their  columns  for 
spreading  broadcast  the  valuable  data  obtained  from  the  State  weather  service. 

P.  H.  MELL,  Jr., 
Director  State  Weather  Service. 


[The  World,  Nashville,  February  1,  3884.  J 
OUJt  STATE  WEATHER  SERVICE. 

Tithe  World: 

In  the  Atlanta  Constitution  of  January  22  was  printed  the  following  conversation, 
which  took  place  between  one  of  its  reporters  and  Lieutenant  Bunwoody,  of  the 
Signal  8ervice,  who  is  endeavoring  to  work  up  an  interest  in  the  extension  of  the 
predictions  of  the  Signal  Service,  so  that  they  will  be  available  to  farmers  every- 
where soon  after  they  are  issued,  and  also  endeavoring  to  organise  State  weather 
services  to  co-operate  with  the  Signal  Corps.    He  said  to  the  reporter : 

"I  am  here  to  see  if  a  plan  can  be  agreed  upon  for  extending  your  State  weather 
service,* 

"  What  is  the  outlook  f  " 

"  Well,  I  have  visited  the  State  agricultural  bureau,  and  I  find  that  Judge  Hen- 
derson  and  Captain  Redding  have  organised  what  may  be  called  the  nucleus  of  a 
weather  service.  With  a  sufficient  appropriation  to  pay  for  the  services  of  one  man, 
and  to  purchase  the  necessary  instruments,  you  can  have  a  weather  service  here  that 
will  be  of  incalculable  value.  With  observations  and  reports  forwarded  from  every 
c«untyv  the  weather  office  here  will  be  enabled  to  publish  a  monthly  report  to  ac- 
company the  crop  report  now  published  by  the  Department.    Yon  will  see  the  im~ 
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portanoe  of  this  to  farmers.  The  approach  of  cold  waves  and  changes  of  the  weather 
will  be  announced,  and  if  the  railroads  show  a  willingness  to  carry  weather  signals 
the  service  can  be  made  very  thorough." 

"  You  speak  of  observations  in  every  county  ?" 

"  Yes,  I  mean  volunteer  observations;  or  the  legislature  could  make  it  the  duty  of 
some  county  officer  to  make  a  daily  record  and  monthly  report.  8uch  a  system  is 
calculated  to  give  the  people  a  meteorological  education.  The  good  results  of  a  con- 
tin  nous  record  of  atmospheric  oh  an  gee  cannot  be  exaggerated,  because  there  is  not  as 
industry  in  the  country  that  would  not  derive  some  benefit  from  it." 

*'  How  are  the  signals  used? " 

"  Flags  of  different  colors,  denoting  cold  waves,  wet  weather,  storms,  &c.,  are,  un- 
der this  system,  carried  by  railway  trains  and  hoisted  on  the  court-houses  of  every 
county  seat. " 

"  Have  you  met  with  any  encouragement  here? " 

"  Yes;  I  am  well  satisfied  with  the  prospect.  From  what  I  have  heard  I  feel  con- 
fident that  your  legislature  will  take  the  necessary  steps  to  make  your  weather  serv- 
ice complete  " 

In  endeavoring  to  organize  State  weather  services,  Lieutenant  Dun  woody  is  trying 
to  fill  a  long-felt  need.  The  stations  of  the  Signal  Service  are  hundreds  of  miles 
apart,  and  between  them  numberless  meteorological  phenomena  occur,  not  unseen, 
but  unrecorded,  aud  are  thus  totally  lost  to  science.  If  we  are  ever  to  solve  the  prob- 
lem of  the  weather  wermust  have  its  changes  recorded  as  completely  as  possible,  and 
the  experience  of  the  fmst  teaches  us  that  it  will  not  be  long  before  law  and  order 
will  begin  to  appear.  Whit  to  do  this,  we  must  have  more  stations.  Between  Mem- 
phis and  Nashville  tlwre  might  be  an  area  of  exceedingly  heavy  rainfall,  while  the 
rainfall  at  both  stations  was  light ;  or  there  might  be  a  belt  of  destructive  thunder- 
storms, which  were  scarcely  felt  at  either  station.  Suppose  the  yield  of  a  certain 
orop  had  been  very  heavy  in  the  central  part  of  the  State.  A  searcher  after  the  cause 
might  look  at  the  records  of  the  Memphis  and  Nashville  stations,  and  finding  the 
rainfall  comparatively  light,  conclude  that  a  light  raiufall  was  favorable  to  the 
growth  of  the  crop,  when  the  reverse  was  true.  Then,  would  we  know  more  about 
weather  changes  and  crop  production  ?  Would  we  know  which  portion  of  the  State 
is  most  favorable  for  certain  crops?  Would  we  know  whether  crops  raised  in  other 
8tates  could  be  favorably  raised  in  this,  without  always  having  to  spend  time  and 
money  and  probably  several  years  in  practical  experiments  to  find  out  ?  Would  we 
know  more  about  the  connection  between  the  weather  and  the  growth  and  decline  of 
those  lately  so  much  talked  of  bacteria  of  disease? 

To  do  this  we  must  have  a  net- work  of  stations  all  over  our  State.  Thanks  to  the 
kindness  of  General  Hazen,  and  the  good  sense  and  energy  of  our  Agricultural  Com- 
missioner, and  bis  assistant,  Major  Bate,  a  good  beginning  has  been  made.  Fifty 
thermometers  and  rain-gauges  have  been  distributed  to  some  of  the  sons  and  daugh- 
ters of  our  State,  who  nobly  give  their  time  without  pay  to  the  great  work.  But 
the  observers  are  as  yet  poorly  equipped  ;  they  have  no  shelter  to  protect  their  in- 
struments, nor  all  the  necessary  instruments,  and,  being  unpaid,  how  can  we  expect 
them  to  stay  at  home  to  take  observations  when  their  business  demands  they  should 
be  away?  Thus,  in  a  great  many  instances,  that  accuracy  and  completeness  of  its 
records  upon  which  almost  the  whole  of  its  scientific  value  rests  is  lost.  To  bring 
the  service  to  perfection  the  legislature  must  add  the  pecuniary  assistance,  and  let 
us  hope  that  it  will.  To  what  valuable  results  it  would  lead  it  is  impossible  to  say, 
but  I  firmly  believe  that  its  utility  to  the  public  would  expand  with  every  year  of  its 
ace.  Perhaps  it  would  be  well  to  review  some  of  the  results  that  have  already  been 
obtained  in  other  countries. 

"  Sir  Rawson  Rawson,  after  an  elaborate  investigation  of  the  rainfall  of  Barbadoes, 
.West  Indies,  proves  not  only  a  distant  connection  between  the  fall  of  rain  and  the 
total  sugar  product  of  the  island,  but  also  that  it  is  possible  beforehand  to  prediot 
within  narrow  limits  what  the  total  yield  of  the  season  will  be. 

"  In  Lyons  and  Paris  a  system  of  rain-gauge  stations  has  been  organized  at  the 
head  of  the  water-sheds;  daily  reports  are  sent  to  the  central  office,  and  so  great  is 
the  experience  gained  by  constant  practice  that  no  flood  ever  reaches  either  city 
until  long  after  its  advent  has  been  announced,  and  usually  the  height  predicted  is 
realized  within  a  few  inches.  It  would  probably  be  within  the  truth  to  say  that  the 
bydrological  commission  of  Lyons  and  the  Seine  have  saved  to  France  tens  of  thou- 
sands of  pounds." — Lecture  by  Prof.  G.  J.  Synions,  F.  R.  S. 

There  is  no  reason  why  this  could  not  be  done  in  Tennessee.  Enough  then  is  in  full 
view  to  warrant  the  complete  organization  of  our  weather  service,  and  unless  onr 
farmers,  river  men,  aud  others  dependent  on  the  weather,  see  to  it  that  the  legislature 
at  its  next  session  make  an  appropriation  for  this  purpose,  it  seems  to  me  they  must 
be  blind  to  their  owu  interest,  and  let  ns  hope  that  the  legislature  through  false  ideas 
of  economy  will  not  deny  the  thousand  or  two  necessary  to  the  endeavor  to  save  tens 
of  thousands  wasted  to  the  State. 

^  H.  H.  CLAYTON,  Jr. 


Digitized  by 


Google 


REPORT   OF   THE    CHIEF   SIGNAL    OFFICER.  107 

XI. 

[State  Journal,  Lincoln,  Nebr.,  February  12,  1884.] 

THK    WEATHER  WISE.— THEY    MEET    IN    CONVENTION    AT    THE    UNIVERSITY.—  BOMB 
INTERESTING  PAPERS  AND  PROFITABLE  DISCUSSIONS. 

The  Convention  of  the  State  Weather  Observers  met  at  room  17  of  the  university,  in 
pursuance  of  the  call  of  Prof.  S.  R.  Thompson,  of  the  agricultural  college.  A  fair 
number  of  gentlemen  attended,  and  organized  by  the  election  of  Mr.  Alexander  Pol- 
lok,  observer  Signal  Service,  U.  S.  A.,  at  Omaha,  as  president,  aud  Prof.  G.  D.  Swezey 
as  secretary.  Professors  Nicholson  and  Barber  were  present  during  part  of  the  even- 
ing and  participated  actively  in  the  discussions. 

Observer  Polfok  read  a  lengthy  paper  on  "Meteorological  Instruments,'7  which  he 
accompanied  by  numerous  illustrations  on  the  blackboard,  following  it  with  an  inter- 
esting description  of  the  mauuer  in  which  observations  are  recorded,  transmitted, 
and  enciphered  in  the  Government  department,  and  closing  with  remarks  appre- 
ciative or  the  efforts  of  Professor  Thompson  for  the  improvement  of  the  State  weather 
service,  which  remarks  were  loudly  applauded.  Following  the  reading  of  this  paper, 
came  a  running  discussion  upon  the  various  topics  touched,  and  more  especially  upon 
the  method  of  best  exposing  rain  gauges. 

Professor  Swezey  next  read  an  excellent  treatise  on  the  proper  exposure  of  tho 
thermometer,  which  elicited  queries  and  remarks  relating  to  this  subject,  and  brought 
oat  several  points  of  general  interest.  A  debate  upon  the  meteorology  of  Nebraska 
in  the  various  phases  ensued,  among  which  tornadoes,  gales,  aud  storms  were  prom- 
inently mentioned.  From  the  tenor  of  the  meeting  it  was  evident  that  the  State 
weather  service  of  Nebraska  is  a  beneficial  institution  that  shonld,  as  it  could,  be 
improved  by  the  co-operation  of  the  legislature.  Nothing  is  more  important  to  the 
fanners  of  this  State  than  its  meteorology  as  affecting  the  soil  and  climate,  and  the 
good  work  deserves  to  bo  encouraged  by  every  means. 

The  Convention  of  State  Weather  Observers  adjourned  at  10  p.  m.  to  meet  again  at 
the  name  place  thin  morning  at  8.30  a.  m. 


XII. 

Omaha,  Nebr.,  March  14,  1884. 
To  the  Chief  Signal  Officer,  U.  S.  Army, 

Washington,  D.  C. 
Sir:  I  have  the  honor  to  report,  at  this  late  day,  that  I  attended  the  convention  of 
the  Nebraska  State  Weather  Observers,  in  accordance  with  instructions  from  the  office 
of  the  Chief  Signal  Officer.  The  meeting  was  not  well  attended,  but  from  the  inter- 
est evinced  better  results  in  the  future  may  safely  be  expected.  I  was  elected  presi- 
dent of  the  convention  in  compliment,  no  doubt,  to  the  Signal  Service. 

Inclosed  herewith  I  submit  transcript  of  a  paper  on  "  Meteorological  Instruments," 
lead  by  me  before  the  convention. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

ALEXANDER  POLLOK, 
•  Sergeant  Signal  Corps,  U.  8.  A, 

METEOROLOGICAL  INSTRUMENTS. 

^  paper  read  before  the  Nebraska  State  Weather  Service  Convention  at  Lincoln,  Nebr,,  Feb- 
ruary 11,  1884,  by  Sergt.  Alexander  Pollok,  Signal  Corps,  U.  S.  A. 

Mr.  President:  It  was  my  purpose  when  I  accepted  the  invitation  of  Professor 
Thompson  to  read  a  paper  on  meteorology  before  this  convention  to  select  as  my  theme 
"The  work  of  the  Signal  Service  in  Nebraska/'  but,  on  suggestion  of  Lieut.  H.  H.  C. 
pun  woody,  assistant  to  General  Hazen,  whose  efforts  in  benalf  of  State  weather  serv- 
ices and  the  popularization  of  our  invaluable,  because  most  practical,  science  cannot 
be  too  highly  appreciated,  I  have  partly  modified  my  subject,  and  purpose  to  treat  here 
more  particularly  on  the  method  of  taking  observations  correctly.  For,  remember, 
open  the  accuracy  of  our  reports  depends  tbe  value  of  our  individual  labor,  and  upon 
the  value  of  our  aggregate  labor  the  reliability  of  the  total  result.  Take,  for  instance, 
the  barometer.  It  is  att  instrument  which  measures  the  height  of  a  column  of  mer- 
cury supported  by  the  pressure  of  the  atmosphere.  From  this  height  the  weight  of 
the  atmosphere  is  ascertained.  The  construction  of  it  is  simple.  Take  a  glass  tube, 
ahont  3  feet  in  length,  hermetically  sealed  at  one  end  and  open  at  the  other;  fill  it 
w'th  quicksilver,  and  then,  closing  the  open  end  of  the  tube  with  the  finger,  invert 
the  tabs  and  immerse  the  lower  end  in  a  cup  filled  with  mercury.  On  removing  the 
"Jiger  the  liquid  will  fall  only  a  moderate  distance,  and  will  be  maintained  at  an 
elevation  of  abont  30  inches  above  the  level  of  the  liquid  in  the  cup.  The  fluid  is 
tpheld  Id  the  tube  bv  the  air  on t side  of  it  pressing  on  the  mercury  in  the  bowl;  and 
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since  the  one  thus  balances  the  other,  it  is  evident  that  the  mercurial  column  will 
serve  as  an  accurate  indicator  of  the  varying  pressure  of  the  air.  It  requires,  there- 
fore, only  a  graduated  scale  attached  to  the  glass  tube  to  record  the  height  of  the 
atmosphere — that  is,  the  reading  of  the  barometer — at  any  time.  Of  course,  great 
eare  must  be  taken  to  expel  both  air  and  moisture  from  the  tube  and  fill  it  with  pare 
mercury  in  order  to  obtain  the  greatest  perfection  possible.  Having  thus  constructed 
a  barometer,  it  is  necessary  next  to  read  it  correctly.  No  broker  weighs  his  precious 
metal  with  greater  precision  than  the  observer  must  employ  in  the  recording  of  this 
instrument,  nor  is  it  necessary  that  he  should.  Not  one-thousandth  of  an  iuch— aye, 
ten-thousandth  sometimes— should  escape  the  observer's  eye,  for  the  slightest  devia- 
tion may  impair  the  calculations  based  at  the  central  office  upon  their  report,  defining 
the  area  of  low  and  high  pressure,  and  hence  the  movement  and  progress  of  storms, 
which  may  be  the  means  of  saving  or  losing  life  and  property  beyond  estimate. 

Do  you  now  understand  the  importance  of  taking  your  observations  with  scrupu- 
lous care  f 

First  of  all,  be  punctual.  Therein  lies  the  nnequaled  advantage  of  the  military 
system  of  the  Signal  Service,  that  it  trains  each  man  to  be  at  his  post  of  duty  at  the 
exact  minute  required — by  day  or  night;  fine  weather  or  foul ;  in  peace  or  war;  in 
safety  or  danger ;  at  isolated  stations  or  populous  cities ;  in  a  salubrious  or  plagne- 
stricken  country — always  amenable  to  orders ;  always  subject  to  Army  discipline. 

Granted,  then,  that  you  heed  this  first  elementary  rule,  and  be  always  uromptly 
at  your  observatory,  yon  next  take  the  barometer  out  of  the  box,  in  which  it  should 
always  be  kept  for  safety  and  cleanliness,  and  read  the  attached  thermometer  ou  its 
side,  quickly  though  carefully,  before  the  different  temperature  of  the  room  can  affect 
it.  Note  the  degrees  in  a  book  which  you  must  carry  habitually  with  you,  wherein 
to  record  all  readings  as  soon  as  they  are  made. 

The  object  of  reading  the  attached  thermometer,  as  stated,  is  this :  The  mercury  in 
the  barometer  tube,  which  is  intended  to  record  the  height  of  the  column  of  air 'rest- 
ing upou  the  cistern,  will  be  affected  more  or  less  by  the  temperature  prevailing 
about  it;  and  to  ascertain,  therefore,  how  much  of  the  rise  or  fail  of  the  barometer  is 
due  entirely  to  the  pressure  of  the  atmosphere  you  must  add  or  deduct,  according  as 
the  attached  thermometer  is  above  or  below  32°  F.  (which  is  the  uniform  tempera- 
ature  determined  on  for  purposes  of  comparison),  whatever  expansion  or  contraction 
is  owing  to  other  causes,  as  in  this  instance,  to  temperature. 

This  done,  tap  the  barrel  of  the  barometer  firmly,  to  free  the  mercury  from  the 
Bides  of  the  tube;  then  adjust,  by  means  of  a  screw,  the  surface  of  the  ivory  poiut 
which  is  the  zero  of  the  ncale.  Be  careful  tbat  the  contact  be  a  mere  touch  and  no 
more.  If  the  barometer  has  a  sliding  scale,  bring  the  lower  edges  of  the  vernier  to 
the  column  of  mercury,  as  I  show  by  this  illustration,  so  they  exactly  coincide  with 
the  top  of  the  meniscus  or  curvature  of  the  column  without  cutting  off  any  of  the 
light  of  the  angles.  A  vernier  is  au  instrument  for  reading  off  the  graduated  scale 
of  the  barometer  true  to  the  one-hundredth  or  one-thousandth  part  of  an  inch.  It  con- 
sists of  a  piece  similar  to  the  scale  of  a  barometer,  along  which  it  slides.  It  will  be 
observed  from  the  drawing  on  the  blackboard  that  ten  divisions  of  the  vernier  are 
exactly  equal  to  eleven  of  the  scale,  that  is,  to  eleven-tenths  of  an  inch.  Hence  each 
division  of  the  vernier  is  equal  to  a  tenth  of  an  inch,  together  with  Ihe  tenth  of  a 
tenth,  or  a  hundredth,  or  to  ten  hundredths  aud  one-hundredth — that  is,  to  eleven 
hundredths  of  an  inch.  Similarly,  two  divisions  are  equal  to  twenty-two  hundredths 
of  an  inch,  which,  expressed  as  a  decimal  fraction,  is* 0.22  inch ;  three  divisions  of  the 
vernier,  0.33  inch,  &c.  Jn  readiug  the  barometer,  you  first  note  the  whole  inches, 
then,  continuing  on  the  scale  upwards,  the  tenths,  and  finally  take  the  point  at 
which  a  division  of  the  scale  and  a  division  of  the  vernier  lie  iu  or  the  nearest  to  the 
same  straight  line,  and  thus  obtain  the  hundredths. 

Most  every  barometer  has  a  slight  error,  due  to  imperfect  construction,  and  this,  as 
by  careful  comparison  with  a  standard  instrument  may  be  determined,  is  either  added 
to  or  deducted  from  the  reading  of  the  barometer,  after  correction  for  temperature  has 
been  applied  according  as  it  causes  a  higher  or  lower  state  of  the  mercury. 

A  barometer  often  used,  because  of  its  convenient  size,  is  the  aneroid.  Theprinci- 
ple  on  which  this  depends  is  the  varying  pressure  of  the  atmosphere  upon  an  elastic 
metallic  chamber  partially  exhausted  of  its  air,  and  so  constructed  that  by  a  system 
of  levers  a  motion  is  given  to  an  index  hand  which  moves  upon  a  dial.  Of  course 
this  kind  of  instrument  is  not  implicitly  reliable,  but  by  frequent  comparison  with  a 
mercurial  barometer  good  results  may  be  obtained. 

In  the  Signal  Service  the  instrument  read  next  to  the  barometer  is  the  anemometer, 
and  following  this  the  exposed  thermometer ;  but  I  will  explain  the  latter  first  as  be- 
ing of  greater  importance  and  in  more  general  use. 

There  stands  in  Omaha  in  front  of  a  popular  cigar  store  an  Indian,  for  whom  the 
good  people  of  that  city  manifest  the  tenderest  solicitude.  Every  morning,  especially 
in  extreme  cold  weather,  the  passers-by  stop  and  note  carefully  the  temperature  of 
the  savage,  which  is  deuoted  by  a  thermometer  suspended  from  his  neck.  Now,  I 
claim  that  this  Indian,  wooden  man  though  he  is,  causes  a  great  deal  of  mischief. 
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His  temperature  differs  from  that  of  the  air  by  some  8  or  10  degrees;  and  yet  the  peo- 
ple iiiftist  upon  consulting  it  as  the  standard  authority  of  the  weather  for  the  eity. 
Now,  I  maintain  that  this  is  a  gross  libel  upon  the  climate  of  Nebraska,  since  it  gives  • 
outsiders  the  impression  that  in  summer  it  is  unbearably  hot  and  in  winter  cojre- 
spondingly  cold  here,  when  the  official  records  of  the  Signal  Service  show  an  entirely 
different  condition.  Now,  you  ask  what  is  the  trouble  f  Simply  this:  The  thermom- 
eter hanging  around  the  Indian's  neck,  however  sensitively  it  may  respond  to  the 
varying  temperature  of  the  dummy,  is  not  a  just  indicator  of  the  temperature  of  the 
air  around  it.  Expose  your  thermometer  in  the  open  air,  where  the  circulation  is  un- 
obstructed. Let  it  face  the  north  at  some  elevation  from  the  ground  and  some  dis- 
tance from  the  wall  or  other  object  liable  to  reflect  heat,  and  keep  it  invariably  in  the 
shade;  or,  in  other  words,  do  precisely  the  reverse  of  what  the  red  man  in  the  wilder- 
ness of  Omaha  is  doing. 

The  thermometer,  as  is  scarcely  necessary  to  say  here,  consists  of  a  small  glass  tube, 
having  a  bulb  at  one  end  and  partially  tilled  with  mercury  or  spirit  of  wine.  In  con- 
structing this  instrument  the  mercury  should  be  pure  and  dry,  and  boiled,  so  as  to 
expel  the  air.  The  bore  of  the  tube  should  be  equal,  so  far  as  possible,  throughout. 
Ah  it  is  impossible,  however,  to  obtain  a  glass  tube  perfectly  cylindrical,  it  is  neces- 
sary to  graduate  the  scale  by  actual  test,  each  degree  to  correspond  with  the  other, 
not  in  distance,  but  in  volume  of  mercury.  Two  variable  temperatures  are  fixed  by 
which  the  graduation  of  the  scale  is  made.  On  Fahrenheit,  which  is  the  instrument 
need  in  this  country,  these  fixed  points  are  32  and  21*<J  degrees;  that  is  the  tempera- 
ture at  which  ice  melts  and  water  boils,  respectively.  k 

To  determine  the  greatest  heat  or  greatest  cold  experienced  during  a  day,  self-reg- 
istering thermometers  are  employed.  The  maximum  thermometer  used  in  the  Signal 
Service  is  an  instrument  of  the  ordinary  make,  except  that  a  depression  in  the  lower 
end  of  the  tube  divides  the  column  of  mercury.  The  mercury  of  this  detached  col- 
umn expands  as  the  temperature  rises,  while  the  other  end  only  retreats  towards  the 
bulb  when  tbe  temperature  declines.  Hence  the  end  of  the  detached  column  denotes 
the  maximum  temperature  attained  during  the  time  since  last  set.  By  bringing  the 
instrument  to  a  vertical  position,  with  the  bulb  downward,  the  detached  portion  de- 
scends nearly  into  contact  with  the  remainder  of  the  column.  A  speck  of  air  admit- 
ted into  the  maximum  thermometer  may  serve  the  same  purpose  as  the  depression 
mentioned. 

To  determine  the  minimum  temperature  a  spirit  thermometer  is  used  in  which  is 
immersed  a  steel  index.  As  the  temperature  tails  the  spirit  drags  the  index  with  it, 
bet  when  the  spirit  expands,  that  is,  the  temperature  rises,  it  freely  passes  the  index 
and  leaves  it  lying  at  the  lowest  point  to  which  it  has  been  dragged,  thus  recording 
the  greatest  cold.  This  thermometer  is  set  by  bringing  the  index  close  up  to  the  top 
of  the  spirit  by  raising  tbe  bulb  end  of  the  instrument. 

The  apparatus  for  testing  the  temperature  of  the  water  consists  of  a  small  ther- 
mometer inclosed  in  a  cylindrical  metallic  case.  A  portion  of  the  case  is  hinged  so  as 
to  be  Bwung  open  when  it  is  desired  to  read  the  thermometer.  A  valve  at  the  bottom 
of  the  case  admits  tbe  water  as  it  sinks  to  the  bottom  of  the  river,  and  falling  into 
place  when  the  case  is  drawn  up  prevents  the  water  from  escaping. 

It  is  of  great  importance  for  the  proper  prediction  of  the  weather  to  determine  the 
amount  of  moisture  in  tbe  air.  Various  methods  have  been  devised  for  this  purpose, 
hat  in  accuracy  and  simplicity  the  wet  bulb  surpasses  every  other.  This  instrument 
is  a  common  thermometer,  having  its  bnlb  covered  with  a  piece  of  muslin,  and  kept 
constantly  moistened  with  water  by  means  of  wicking  in  communication  with  a  cup- 
ful of  rain-water.  The  muslin  should  be  changed  when  covered  with  dust  or  other 
impurities.  When  the  air  is  dry  evaporation  proceeds  rapidly  from  the  muslin,  and 
on  account  of  the  heat  lost  by  evaporation  the  wet  bnlb  indicates  a  lower  tempera- 
ture than  the  exposed  thermometer.  But  when  tbe  air  is  damp  evaporation  is  slower, 
and  the  difference  between  tbe  two  becomes  smaller ;  and  when  the  air  is  completely 
saturated  evaporation  ceases,  and  the  instruments  show  the  same  reading  as  the  ex- 
posed thermometer,  near  which — about  1  foot  apart — it  should  be  exposed.  Tables 
for  the  deduction  of  the  dew  point  and  the  relative  humidity  of  the  air  are  furnished 
by  the  Chief  Signal  Officer,  and  are  indispensable  to  every  practical  meteorologist. 
The  determination  of  the  dew  point  may  be  of  great  value  to  the  horticulturist  in 
indicating  the  approach  of  low  temperature  or  frost,  since  it  shows  the  point  near 
which  the  descent  of  the  temperature  of  the  air  during  the  night  will  be  arrested.  I 
-<n  sorry  that  I  cannot  enter  more  fully  into  the  explanation  of  this  subject  without 
ioiposing  upon  my  time  and  your  patience  too  much. 

i  made  mention  of  the  anemometer  as  being  read  by  the  observer  of  the  Signal 
Service  immediately  following  the  barometer.  The  instrument  used  is  the  Robinson 
anemometer,  consisting  of  four  equal  metallic  cups  in  the  form  of  hemispheres,  attached 
to  two  arms,  which  cross  each  other  at  right  angles,  and  are  so  supported  as  to  turn 
freely  about  a  vertical  axis.  The  base  of  each  hemispherical  cup  is  in  a  vertical  posi- 
tion ;  and  since  the  action  of  the  wind  is  upon  the  concave  side  of  one  of  these  cups 
greater  than  its  action  upon  the  convex  side,  a  moderate  breeze  is  sufficient  to  main- 
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tain  the  arms  in  continuous  motion.  Dr.  Robinson  has  proven  that  the  center  of  each 
hemisphere  moves  with  one-third  the  velocity  of  the  wind,  and  thus  this  instrument 
measures  directly  the  velocity  of  the  wind. 

An  electrical  contrivance,  by  means  of  which  the  velocity  of  the  wind  so  obtained 
is  directly  recorded  upon  a  8 beet  divided  into  hours,  part  hours,  and  minutes,  kept 
inside  of  the  office,  has  been  introduced  by  the  Signal  Service,  which  record  is  not 
only  convenient  and  accurate,  but  continuous,  and  serves  often  in  the  determination 
of  damage  suits  in  courts  besides  its  intended  scientific  purpose. 

While  mentioning  this  invention  let  me  say  that  the  Signal  Service  has  added 
vastly  to  the  stock  of  new  and  useful  meteorological  instruments,  for  which  the  moot 
advanced  nations  have  made  handsome  acknowledgments,  although  onr  own  public, 
misled  by  roaring  demagogues  or  deceived  by  chronic  malcontents,  is  slower  in  its 
appreciation. 

In  the  observation  of  the  weather  the  clouds  form  not  the  least  important  element. 
It  is  necessary  to  observe  not  only  the  kind,  which,  for  brevity,  we  will  divide  here 
into  fibrous  upper  clouds,  called  cirrus,  and  layers  of  lower  clouds,  called  stratus,  be- 
sides the  mountainous  clouds  often  observed  in  the  sky  during  warm  weather,  and 
the  different  subdivisions  formed  of  a  combination  of  either,  as  cirro-  cumulus,  cirro- 
stratus,  cumulo-stratns,  but  also  the  direction  from  and  the  velocity  with  which  they 
move.  Fog  is  a  cloud  resting  upon  the  earth.  Any  cloud  from  which  rain  falls  is 
called  nimbuB. 

Great  stress  should  be  laid  upon  the  accurate  measurement  of  the  rainfall.  We  in 
Nebraska,  who  have  heard  so  much  discussion  on  this  subject  in  connection  with  the 
fertility  of  our  soil,  realize  fully  its  great  importance.  Expose  your  gauge,  which 
consists  of  a  cylindrical  tube  and  a  funnel,  where  it  is  free  from  all  obstructions  and 
eddies.  This  is  not  so  easy  as  may  appear  at  iirst  thought,  and  great  care  should  lie 
exercised  therewith.  Insert  the  measuring  stick  into  the  cylinder  and  note  the  am  on  nt 
of  water  indicated  thereon.  Then  reduce  the  amount,  so*  obtained  according  to  the 
proportion  of  the  tube  to  the  area  of  the  funnel.  In  the  Signal  Service  this  propor- 
tion is  as  ten  to  one,  so  that  a  rainfall  of  1  inch  collected  by  the  funnel  is  equal  to  0.1 
inch  in  the  tube.  When  the  precipitation  is  in  snow,  take  the  cylinder  of  the  rain- 
gauge,  invert  it  and  plunge  it  vertically  into  the  level  snow  until  it  reaches  either 
the  ground  or  the  upper  surface  of  the  snow  that  Tell  before  the  last  measurement 
was  made,  dig  away  the  surroundiug  snow,  slip  a  sheet  of  tin  under  the  lower  end  of 
the  cylinder,  lift  it  up  and  put  the  cylinder,  open  end  upward,  in  a  warm  place,  where 
the  snow  will  quickly  melt,  then  measure  the  depth  of  the  water.  The  actual  and 
not  the  relative  depth  of  water  in  the  cylinder  will  be  recorded.  Sleet  or  hail,  when 
falling  with  rain,  is  measured  as  the  latter,  and  like  snow  when  falling  with  snow. 

Other  instruments  could  be  named,  but  the  foregoing  are  sufficient  for  all  practical 
purposes  when  carefully  and  punctually  noted. 

All  firet-class  stations  in  the  Signal  Service  take  three  daily  telegraphic  observa- 
tions, two  local  observations,  and  as  many  special  observations  as  maybe  prescribed. 
At  each  of  these  observations  the  barometer  is  corrected  for  temperature  and  instru- 
mental error,  as  mentioned  in  the  outset,  and  also  reduced  to  sea  level.  The  latter  i« 
done  for  the  purpose  of  readier  comparison.  To  illustrate,  take  Lincoln  and  Pike's 
Peak  for  example.  Say  there  is  a  perfect  equality  of  air  pressure  between  the  two 
places;  the  column  of  air  resting  upon  the  base  of  the  barometer  cistern  here  will  be 
much  higher,  and  hence  the  pressure  of  it  much  greater,  as  the  elevation  of  your  city 
is  less  than  that  of  Pike's  Peak.  Hence  the  barometer  at  Lincoln  may  read  30  inches, 
and  only  about  18  inches  at  the  other  point,  while  at  the  same  level  both  would  be 
perfectly  alike.  For  this  reason  a  neutral  point,  so  to  say,  has  been  chosen  to  which 
all  corrections  are  adapted,  and  the  sea  level  is,  of  course,  the  most  natural  that  sug- 
gested itself,  being  everywhere  the  same.  Should,  after  thiB  reduction  is  made,  the 
barometer  at  Lincoln  read  30  inches  and  only  18  inches  at  Pike's  Peak,  then  you  may 
eonclnde  that  the  world  is  coming  to  an  end,  for  such  diversity,  if  it  were  possible, 
would  indicate  a  commotion  in  the  atmosphere  utterly  unprecedented.  By  this  I 
mean  to  show  once  more  the  significance  of  high  and  low  pressure,  but  more  particu- 
larly the  convenience  of  reducing  all  barometric  readings  to  the  same  level.  The  dif- 
ference, then,  speaks  for  itself. 

When  a  telegraphic  observation  is  completed  the  data  are  translated  into  cipher,  a 
transaction,  by  the  way,  perfected  almost  to  a  fine  art,  and  transmitted  thence  by 
special  wire  to  Washington.  At  the  chief  office  draftsmen  are  ready  at  the  ap- 
pointed time  to  chart  the  isobars,  isotherms,  dew  points,  clouds,  &c,  upon  separate 
maps,  from  which  the  officer  in  charge  deduces  the  indications  for  the  following  day 
as  you  find  them  in  the  daily  press. 

From  the  same  cipher,  or  as  many  of  them  as  any  station  receives,  are  prepared  tbe 
daily  bulletins,  three  times  a  day,  as  you  find  them  posted  in  all  large  cities  where 
signal  offices  are  located.  Those  who  study  these  bulletins  regularly  know  how  to 
appreciate  their  value.  I  doubt  whether  there  is  ever  a  general  storm  of  any  magni- 
tude that  the  Chief  Signal  Officer  fails  to  predict,  part  ially  at  least.  A  great  deal  of 
abuse  has  been  heaped  on  the  present  management  of  the  department  for  alleged  fn- 
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accuracies,  when  in  truth  and  fact  the  percentage  of  verifications  was  never  greater 
than  at  present.  I  believe  it  was  88  for  1883.  You  do  not  suppose  that  General 
Hazen  attends  in  person  to  the  preparation  of  the  indications.  To  do  that  would 
require  his  presence  mornings,  noons,  and  nights,  week-days  and  holidays,  and  in 
all  eternitv,  to  say  nothing  of  the  neglect  in  suoh  cases  of  Iris  vast  administrative 
duties.  The  indications  are  prepared  by  officers  who  devote  years  of  patient  study 
to  this  particular  branch  of  meteorological  science  and  gain  in  proficiency  in  the  ratio 
of  their  experience.  Let  this  serve  you  as  a  sample  of  the  insane  criticism  bestowed 
upon  the  service  by  persons  who  for  the  most  part  could  not  toll  a  barometer  from  a 
crowbar  or  an  anemometer  from  a  windmill. 

If,  nevertheless,  the  Signal  Service  is  susceptible  to  further  improvement,  it  is  not 
because  the  Chief  Signal  Officer  does  not  employ  the  means  at  his  oommand  to  the 
best  advantage,  but  because  these  means  are  not  sufficient  to  cover  the  immense  field 
deserving  of  cultivation.  And  what  a  field  it  is !  When  all  along  the  lakes  and  sea- 
coast  the  flying  storm-signals  jrive  warning  to  the  mariners  to  keep  in  port,  or  when 
perhaps  a  tempest-tossed  ship  is  sighted  by  a*  signal  man  on  lonesome  watch,  who, 
by  means  of  torch,  or  flag,  or  telegraph,  summons  the  needed  rescue,  thus  saving 
mayhap  in  one  single  night  more  than  the  whole  appropriation  for  the  Signal  Corps 
amounts  to,  if,  indeed,  the  value  of  human  life,  not  to  speak  of  the  worth  of  the  cargo, 
may  be  expressed  in  figures ;  when  all  this  and  more  I  say  is  done  by  the  service, 
yon  never  hear  of  it.  It  is  treated  as  a  matler  of  course.  But  if,  perchance,  once  in 
a  tifetime,  a  vessel  be  wrecked  through  the  caprice  of  a  local  storm,  the  blame  is  forth- 
with attached  where  it  does  not  belong — to  this  department. 

Some  day  when  the  people  of  this  country  shall  awake  to  a  proper  realization  of 
their  best  interests,  tbey  will  clamor,  not  as  the  croakers  do  for  retrenchment,  but 
for  a  liberal  extension  of  the  Signal  Service,  to  include  warnings  of  destructive  storms, 
frosts,  floods,  &c,  in  the  interior  of  the  country  in  tbe  manner  now  employed  along 
the  sea-coast.  Already  has  General  Hazen  taken  Ihe  initiatory  steps  for  snob  a  con- 
summation, and  if  members  of  Congress  wore  fully  aware  of  the  needs  of  their  con- 
stituents they  would  not  hesitate  long  to  supply  the  sinews  of  war  against  the  fiercest 
enemy  of  the  husbandman  and  shipper,  the  hostile  elements.  It  behooves  not  my 
position,  perhaps,  to  utter  these  bold  sentiments,  but  as  I  propose  to  cast  my  lot  in 
another  sphere  of  usefulness  some  early  day,  I  can  indulge  in  more  freedom  of  speech 
than  I  otherwise  would. 

It  may  interest  you  to  know  that  at  the  same  moment  that  you  step  into  your  ob- 
servatory to  take  one  of  your  tri -daily  readings  prescribed,  a  thousand  or  more  co- 
workers, distributed  all  over  the  northern  hemsiphere,  and  most  of  them  eminent 
scientists,  repair  to  the  same  work  for  precisely  the  same  object.  There  is  not  a 
prominent  observatory,  college,  station,  or  barracks  anywhere  in  Algeria  or  Japan,  in 
India  or  Siberia,  not  to  speak  of  the  more  civilized  countries  of  Europe,  where  regular 
observations,  by  voluntary  contributors  like  yourselves,  are  not  taken.  There  is  not 
a  ship  in  the  British,  Swedish,  Spanish  or  American  navy,  whether  cruising  in  the 
Arctic,  middle,  or  equatorial  zones,  that  is  not  instructed  to  take  simultaneous  meteor- 
ological observations.  And  the  Chief  Signal  Office  in  Washington  is  the  one  great  re- 
ceptacle into  which  the  whole  mass  of  data  flows  and  where  the  vast  collection  is  com- 
puted, sifted,  and  prepared  for  practical  and  scientific  deduction.  Speak  of  the  work 
of  the  United  States  Signal  Service !  There  is  not  a  government  short  of  barbarism 
on  the  face  of  this  planet  that  would  not  cheerfully  adopt  our  system  and  give  in  ex- 
change for  it  ten  times  the  amount  Congress  stintingly  appropriates  for  the  same,  had 
it  hnt  natural  advantages  and  other  facilities  for  its  operation  such  as  this  great  and 
glorious  country  enjoys. 

""  s  useful  and  beneficial 
l  the  face  of  constant 

____ _ __  _______  ____________  _. j  blessings  to  be  derived 

therefrom. 

XIII. 

PURDUE  UNIVERSITY. 

Office  of  President, 
La  Fayette,  Ind.,  March  10,  1684. 
ft  *ckool-teacker8,  $uperintendent8,  county  and  city  officers : 

The  8ignal  Service  of  the  United  States  has  been  found  to  be  of  incalculable  bene- 
fit to  the  maritime  interests  of  the  country.  It  is  believed  that  it  can  be  made  of  as 
much  benefit  to  its  agricultural  interests.  Timely  information  of  the  coming  of  a  cold 
wave,  for  example,  spread  among  the  farmers  of  this  State,  would  without  doubt  save 
^ay  thousands  of  dollars'  worth  of  farm  products  annually.  I  am  reliably  informed 
«at  a  crop  worth  $50,000  was  lost  in  a  certain  county  last  fall,  which  might  have 
tacu  saved  if  the  farmers* ad  taken  advantago  of  tbe  weather  report  published  in  a 
wsrtain  daily  paper  in  that  county.  The  daily  press  is  doing  a  valuable  service  by 
publishing  weather  indications. 
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The  Signal  Service  of  the  United  States  is  seeking  additional  means  of  disseminat- 
ing information  among  the  people.  A  scheme  has  boon  devised  by  means  of  which 
signals  showing  weather  indications  can  bo  placed  upon  railroad  trains.  Tho  man- 
agement of  tho  State  weather  service  is  negotiating  with  some  of  tho  railroads  of  the 
State  with  a  view  of  placing  these  signals  upon  their  lines.  Bnt  those  signals  oan  be 
seen  only  whau  tho  train  is  passing,  and  hence  most  be  observed  at  a  given  time,  or 
not  at  all.  We  havo  devised  another  scheme,  which  has  received  tho  approval  of  the 
Signal  Service  Bureau  at  Washington,  and  which  can  be  made  to  reach  thousands  of 
people  which  the  railroad  scheme  will  not  reach.  It  is  to  furnish  signal  flags  to  any 
teacher,  superintendent  of  schools,  oounty  or  city  officers,  who  will  agree  to  run  them 
up  on  a  flagstaff.  The  commissioners  of  every  county  in  the  State  would  confer  a 
great  benefit  on  the  farmers  of  their  immediate  vicinity  if  they  would  cause  these 
signals  to  be  run  up  on  their  court-houses.  School  trustees,  superintendents,  and 
teachers  of  schools  in  charge  of  school-houses,  not  in  the  immediate  neighborhood  of 
•court-houses,  would  confer  a  like  benefit  by  raising  the  signals  upon  their  respective 
buildings. 

There  are  two  things  necessary  for  the  successful  execution  of  this  scheme.  First, 
to  procure  the  necessary  information  concerning  the  weather  indications  each  morn- 
ing ;  and,  secondly,  to  procure  and  use  the  necessary  signals.  If  the  railroad  signal 
scheme  becomes  general  in  the  State,  the  necessary  information  can  be  obtained  st 
any  railroad  telegraph  office,  or  from  any  railroad  train. 

The  necessary  signal  flags  will  be  furnished  by  William  H.  Ragan,  director  of  the 
State  weather  service,  Purdue  University,  La  Fayette,  Ind.,  at  cost.  This  will  be  |2 
per  set  for  ordinary  cloth,  and  $3.50  per  set  for  bunting. 

The  signal  flags  are  very  simple,  and  can  be  properly  displayed  by  any  one,  and  it 
will  take  but  five  minutes  a  day  to  set  them.  If  properly  elevated,  they  can  be  seen 
at  a  distance  of  half  a  mile  or  more,  and  can  be  readily  interpreted.  They  will  indi- 
cate six  things : 

1.  Higher  temperature. 

2.  Lower  temperature. 

3.  Stationary  temperature. 

4.  General  rain  or  snow. 

5.  Clear  or  fair  weather. 

6.  Local  rain  or  snow. 

Full  printed  directions  for  the  use  of  these  signals  will  accompany  each  set  sent. 
Orders  will  be  filled  in  the  order  of  their  reception. 

The  signals  for  this  State  will  be  based  upon  special  daily  information  received 
from  the  Signal  Service  Bureau  at  Washington,  and  upon  a  special  daily  forecast  of 
the  weather  for  the  State  of  Indiana.  Arrangements  have  been  made  with  the  rail- 
roads, and  towns  along  each  road  can  secure  information  each  morning  at  their  rail- 
road station. 

J.  H.  SMART,  PreeidmL 

William  H.  Ragan, 

Director  Indiana  Weather  Service. 


XIV. 

LOUISIANA  STATE  WEATHER  SERVICE. 
[Circular.] 

New  Orleans,  La.,  April  27, 1884. 

Sir  :  Through  the  munificence  of  the  bodies  represented  by  the  members  of  this 
committee  we  are  enabled  to  establish  a  State  volunteer  weather  service  in  Louisiana, 
in  co-operation  with  the  United  States  Signal  Service.  The  benefits  to  be  derived 
from  this  institution  are  manifest,  as  the  data  collected  will  be  of  immense  impor- 
tance hereafter  in  weather  prognostications,  and  in  forming  opinions  of  the  effect  of 
weather  on  crops.  It  will  also  arrange  for  the  rapid  and  complete  distri  bution  of  frost 
warnings  throughout  the  sugar  region.  It  is  our  purpose  to  establish  a  station  in 
your  section,  and  to  the  end  that  we  may  obtaiu  observers  who  will  be  thoroughly 
efficient  we  would  ask  you  to  recommend  to  us  an  v  person  of  your  acquaintance  who 
would  probably  volunteer  and  who  would  be  reliable.  The  duties  are  not  onerous. 
Thoy  consist  of  observations  two  or  three  times  daily  of  the  temperature,  the  condi- 
tion  of  the  atmosphere,  the  rainfall,  and  all  incidental  phenomena,  a  record  of  which 
is  to  be  kept  in  a  book  furnished  for  that  purpose,  and  weekly  or  monthly  returns  of 
the  data  to  be  made  to  us  upon  the  blanks  famished. 

The  instruments  furnished  will  be  of  Government  construction  and  bought  from 
them  by  us  for  the  State  weather  service. 

To  any  close  observer  of  nature,  or  to  one  who  is  fond  off  ollecting  scientific  data, 
the  position  of  volunteer  reporter  will  be  one  which  will  afford  much  pleasure. 

The  reports  from  all  the  stations  will  be  embodied  in  a  monthly  report,  in  pamphlet 
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form,  which  will  be  distributed  throughout  the  State  for  the  benefit  of  planters  and 
farmers. 

Begging  yon  to  give  ns  the  benefit  of  your  advice  in  regard  to  an  observer  near  you 
at  your  earliest  convenience, 

Yours,  truly,  ROBERT  8.  DAY, 

Secretary. 

Committee.— Col.  Louis  Bush,  of  Bush  &  Levert,  representing  sugar  planters'  con- 
vention :  John  T.  Brodnax,  representing  New  Orleans  Produce  Exchange ;  John  Bark- 
is of  Barkley,  Thornton  <fc  Co.,  representing  New  Orleans  Sngar  Exchange;  Robert 
Sff)ay,  of  Giaiere,  Day  <fc  Co.,  representing  New  Orleans  Cotton  Exchange. 

XV. 

ISanday  States,  New  Orleans,  La,,  May  18, 1884.] 

THE  STATE  WEATHER    BUREAU.— AN    INSIGHT    INTO  THE  SYSTEM  AND  ITS  INCALCU- 
LABLE RESULTS. 

The  joint  committee,  consisting  of  Col.  Louis  Bush,  of  the  planters'  convention ;  J. 
T.  Brodnax,  of  the  Produce  Exchange ;  John  Barkley,  of  the  Sugar  Exchange,  and 
Robert  S.  Day,  of  the  Cotton  Exchange,  have  issued  their  first  report  of  the  Louisi- 
ana State  weather  service. 

Some  months  ago  the  movement  was  inaugurated  by  the  subscription  of  $1,500  from 
the  commercial  bodies  represented,  but  the  sum  subscribed  was  exhausted  in  the  pur- 
chase of  instruments.  They  propose  to  establish  stations  all  over  the  State,  from 
which  to  receive  regular  observations  and  data,  and  again  to  utilize  every  train  leav- 
ing the  city  to  carry  signals  of  approaching  frost  or  storms,  by  displaying  on  them 
nags  in  the  day  time  and  lanterns  at  night,  so  that  all  the  people  along  the  lines  of 
railway  can,  in  the  critical  period  of  crops,  receive  due  warning  of  changes  in  the 
weather  from  24  to  48  hours  ahead,  and  thus  be  able  to  make  due  preparations  to 
save  their  crops  from  frost.  The  regular  stations  to  be  established  by  June  1  will 
famish  data  which  in  two  or  three  years  will  be  a  basis  of  predictions  of  seasons  for 
all  the  sections  of  the  State.  Time  has  proved  tho  correctness  of  such  predictions, 
and  all  needed  is  to  start  the  service  to  furnish  the  needed  data.  In  addition  to  the 
trains  carrying  these  signals,  on  receipt  of  such  warning,  each  station  will  hoist  a 
frost  or  storm  flag  or  lantern. 

Tbe  joint  committee  expect  the  legislature  of  Louisiana,  as  other  States  have  done, 
to  make  an  appropriation  of  at  least  $2,000  to  further  and  aid  the  enterprise. 

An  instance  of  the  valne  of  this  service  is  recorded  in  the  8tate  of  Wisconsin.  Last 
year  Lieutenant  Dun  woody,  of  the  Signal  Service,  sent  a  warning  dispatch  to  Madi- 
son, Wis.,  predicting  frost  in  24  or  48  hours. 

The  State  bad  no  bureau,  and  no  way  to  disseminate  the  news.  The  telegram  lay 
unnoticed  in  the  office  at  Madison,  Wis.,  and  the  result  was  that  the  unexpected  frost 
in  48  hours  had  ruined  the  tobacco  crop  of  the  entire  State ;  while,  had  it  been  her- 
alded to  the  planters,  there  would  have  been  ample  time  to  gather  and  protect  the 
crops,  whose  loss  amounted  to  $1,500,000.  With  this  service  established  in  Louisiana, 
telegrams  of  warnings  could  be  sent  to  every  planting  section  of  the  State,  and  the 
benefit  derived  from  the  knowledge  that  a  frost  would  come  in  even  24  hours  would 
much  more  than  compensate  for  the  small  outlay,  as  no  one  in  the  service  will  be 
salaried,  except  the  clerk  compiling  the  monthly  reports  and  sending  the  predictions. 
The  following  States  have  adopted  or  are  adopting  this  system,  namely :  Ohio, 
Missouri,  Tennessee,  Alabama,  Mississippi,  and  Kansas.  The  United  States,  whioh 
will  be  a  large  beneficiary  from  the  establishment  of  these  State  services  in  the  way 
of  minute  data,  will  always  aid  and  foster  the  enterprise. 

The  following  table  from  the  June  report  is  of  interest,  as  it  contains  the  records  of 
frosts  from  1870  to  1884: 


Tear. 

First  frost. 

Lastfroat 

1870-71 

Deo.  20, 1870 
Deo.    1,1871 
Nov.  30, 1872 
Nov.  20, 1878 
Nov.  26, 1874 
Dec.  13, 1875 
Nov.  21, 1876 
Nov.  11, 1877 
Nov.    1, 1878 

Jan.  15,1871 
Feb.  8, 1872 
Jan.  10, 1878 
Jan.  80,1874 
Feb.  10,1875 
Feb.   16  1876 

1871-72 

im-i* 

1873-74 

1874-75 

M75-76 

1876-77 

Feb.  18,1877 
Jan.  25,1878 
Feb.  11,1870 
Feb.  27,1880 
Apr.  2, 1881 
Feb.  5, 1882 
Jan.  23,1888 
Feb.    15,1884 

1077-78 

1878-70 

l*7»-»tt 

Nov.  20, 1870 
Nov.  16, 1880 
Nov.  24, 1881 
Nov.  30, 1882 
Deo.  16,1888 

IMS-'Bi 

W8VR m 

!»&-*» 

U88-*84 
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XVI. 

state  weathbr  service. 

Carletok  College  Observatory, 

Northfteld,  Minn.,  August  12,  1884. 

Dear  Sir:  Gen.  W.  B.  Hazen,  Chief  Signal  Officer,  Washington,  D.  C,  has  recently 
addressed  an  important  communication  to  the  director  of  the  observatory  at  Carleton 
College,  Northfield,  in  regard  to  organizing  a  State  weather  service  for  Minnesota. 
In  that  letter  he  says:  "  A 

"  It  is  my  purpose  to  establish  local  State  services  in  the  several  States,  which  wilfaid 
the  Signal  Service  in  collecting  meteorological  data,  and  at  the  same  time  afford  a 
well-organized  system  of  stations,  which  w:ll  enable  the  Signal  Service  to  distribute 
the  information  which  may  be  collected  to  the  best  advantage :  or,  in  other  words,  I 
hope  by  the  co-operation  of  the  State  services  and  the  Signal  Service  to  make  the 
latter  more  valuable  to  the  people  of  the  country." 

The  plan  of  the  State  service  is  to  have  a  central  State  office  and  a  State  director, 
and  at  least  one  voluntary  observer  in  each  county,  who  will  keep  a  record  of  tem- 
perature and  rainfall,  and  report  the  same  to  the  central  office  of  the  State,  at  such 
times  and  in  such  ways  as  the  Chief  Signal  Officer  at  Washington  shall  plan  for  or 
request.  ^ 

County  observers  wishing  to  make  continuous  records  of  wind  force,  humidity,  and 
the  barometer,  will  be  aided  in  all  possible  ways,  both  by  the  State  and  the  Govern- 
ment service ;  for  such  observations  are  locally  of  equal  value  to  those  of  temperature 
and  rainfall. 

The  Stare  director  will  supply  from  the  chief  officer  at  Washington  the  instruments 
necessary  for  all  the  observations  spoken  of  above  at  greatly  reduced  cost  from  cata- 
logue prices.  These  instruments  will  be  compared  with  the  Government  standards 
at  the  Chief  Signal  Office,  and  a  memorandum  of  errors  of  all  will  be  furnished  to 
each  local  observer,  so  that  a  uniform  system  of  observations  is  secured  for  the  weather 
service  of  the  entire  country. 

The  central  State  office  will  also  furnish,  free  of  charge,  to  all  local  stations,  the 
necessary  blanks,  instructions,  monthly  weather  review,  reports  of  the  State  weather 
service,  and  all  other  useful  information  communicated  by  the  Chief  Signal  Officer  at 
Washington  for  that  purpose. 

Attention  is  asked  to  the  following  advantages  of  a  State  weather  service: 

1.  It  will  bring  the  benefits  of  the  signal  service  of  the  United  States  into  every 
county  of  Minnesota  participating  in  the  State  service. 

2.  It  will  be  the  means  of  soon  securing  better  predictions  of  weather  changes  and 
storms,  so  much  needed  in  the  Northwest. 

3.  It  will  soon  prepare  Minnesota  for  a  system  of  storm  signals  displayed  from  rail- 
way trains  that  will  be  widely  beneficial  to  agricultural  interests. 

4.  It  will  give  to  every  county  the  Government  standards  for  temperature,  rainfall, 
wind-velocity,  humidity,  &o.,  which  are  sources  of  useful  public  information. 

5.  It  will  put  within  reach  of  local  agricultural  societies  means  of  accurate  ob- 
servations which,  in  the  course  of  years,  must  be  valuable  to  any  locality  in  the 
study  and  adaptation  of  cereals. 

6.  It  will  bring  the  soience  and  methods  of  the  national  signal  service  within  the 
reach  of  the  prinoipal  high-sohools  of  the  State,  offering  teachers  and  pupils  alike 
excellent  opportunities  to  study  a  wide  range  of  the  application  of  science  to  foster 
and  protect  agricultural  industry. 

7.  For  about  $15  the  instruments  for  temperature  and  rainfall  can  be  secured. 

To  take  the  observations  requires  but  little  time  daily,  and  the  exercise  is  especially 
agreeable  to  those  that  are  interested  in  natural  science.  Any  person  so  disposed 
will  probably  not  find  it  difficult  to  raise  the  necessary  means  to  buy  all  instruments 
wanted  for  a  complete  station  at  the  county  seat  of  each  county,  for  various  interests 
are  to  be  served,  and,  in  all  probability,  liberal  people  who  naturally  have  interest  in 
useful  science  will  cheerfully  contribute  for  such  an  enterprise. 

Instruments  necessary  for  observations  desired  by  the  State  service  and  the  Signal 
Service  of  the  United  States : 

Thermometer :  Co«t 

External $2  50 

Maximum  registering '. 5  00 

Minimum  registering 4  00 

Bain-gauge,  copper,  iron  overflow 1  25 

Measuring  stick 25 

Total  13  00 

Very  truly,  yours, 

W.  W.  PAYNE,  Director. 
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XVII. 

ALABAMA  WRATHKR  SERVICE.      EXPLANATION  OF  SIGNALS  FOR  INDICATING  CHANGES 
OF  THK  WEATHER  AND  CONDITIONS  OF  TEMPERA  TORE. 

[Please  port  is  ft  ooaspleaoiu  pluce.] 

At  an  early  hour  each  morning  these  signals  will  be  raised  simultaneously  at  al 
telegraph  stations  throughout  the  State.  The  predictions  will  be  furnished  the 
director  each  day  by  the  Chief  Signal  Officer  at  Washington,  and  these  predictions 
will  be  immediately  telegraphed  from  Anliurn  to  the  superintendents  of  the  various 
railways,  who  will  promptly  distribute  the  warnings  along  their  several  lines. 

The  upper  flags  will  always  designate  the  approach  of  rain  or  fair  weather,  while 
the  lower  Hags  will  always  refer  to  the  changes  of  temperature. 

The  flags  must  be  so  placed  on  the  staff  as  not  to  permit  of  their  becoming  entan- 
gled during  a  calm. 

The  following  are  the  possible  combinations :  , 


Fair  weather  and  lower  temperature. 

Fair  weather. 
Higher  temperature. 


Fair  weather. 
Stationary  temperature. 

Local  rains  and  higher  temperature. 


Local  rains. 
Stationary  temperature. 


r 
p 

L        |     Local  rains. 

| 1     Lower  temperature, 

B 


H 


Geueral  rains  and  stationary  temperature. 

General  rains. 
Lower  temperature. 


General  raius. 
Higher  temperature. 


P.  H.  MELL,  Jr., 
Director,  Alabama  Wtnther  Service. 
Agricultural  and  Mechanical  College. 

differ*,  Ala.,  August  15,  1834. 
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XVIII. 

NKW  ENGLJLND  METEOROLOGICAL  SOCIETY. 

The  New  England  Meteorological  Society  was  formed  iii  Boston,  in  June,  1884,  to 
promote  the  extension  and  diffusion  of  knowledge  relating  to  the  atmospheric  phe- 
nomena of  New  England.  It  aims  to  awaken  an  interest  in  meteorology  among  the 
people ;  to  lead  the  meteorological  workers  in  New  England  to  conduct  their  obser- 
vations according  to  a  common  plau;  and  to  discuss  and  publish  the  results  obtained. 

All  persons  interested  in  this  work,  whether  they  can  undertake  regular  observa- 
tions or  not,  are  invited  to  apply  for  membership  in  the  society  by  sending  their 
names  and  addresses  to  the  secretary,  stating  at  the  same  time  their  occupations  and 
whether  they  have  hitherto  made  a  practice  of  keeping  records  of  the  weather. 
Members  have  the  right  of  attendance  at  the  meetings  of  the  society  and  will  receive 
its  publications  free.  The  regular  meetings  will  be  held  at  places  yet  to  be  named, 
on  the  third  Tuesdays  of  October,  January,  aud  April.  The  tee  for  membership  is  $3 
a  year. 

The  council  of  the  society  proposes  to  begin  its  work  by  undertaking  to  collect  sta- 
tistics of  rainfall  and  range  of  temperature.  A  circular  will  be  issued  to  members  at 
a  later  date  explaining  the  details  of  the  plan  of  observation,  with  information  as  to 
the  cost  of  the  required  instruments,  which  will  be  moderate.  It  is  desired  that  ob- 
servations should  be  made  at  numerous  stations  in  all  parts  of  New  England,  and  to 
promote  this  end  the  council  may,  wbeu  advisable,  secure  the  services  of  persons  not 
members  of  the  society.  Regular  observations  will  be  begun  as  soon  as  practicable, 
and  thereafter  a  monthly  bulletin  will  be  issued  containing  a  summary  of  the  obser- 
vations collected. 

It  will  be  an  aid  to  the  Society  if  those  who  receive  this  circular  will  bring  it  to 
the  attention  of  snob  of  their  frieuds  as  are  interested  in  the  study  of  the  weather. 
It  is  hoped  that  no  one  will  fail  to  apply  for  membership,  or  to  undertake  observa- 
tions simply  on  account  of  iuexperience  in  meteorological  work ;  the  observations  pro- 
posed are  snch  as  can  easily  be  taken  without  more  instruction  than  will  be  coutained 
m  the  circulars  to  observers,  aud  the  time  that  they  require  will  be  short. 

Applications  for  membership  mid  communications  relating  to  the  society  should 
be  made  to 

W.  M.  DAVIS, 
Secretary,  Cambridge,  Moan, 

Correspondence  concerning  matters  of  observation  should  be  addressed  to 

Prof.  W1NSLOW  UPTON, 

Director,  Providence,  B.  I. 
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XVIII  a. 
RAILWAY  WEATHER  SIGNALS. 

DAY  SIGNALS. 


BLUE  SUN. 


General  rain  or 
snow. 


* 


BLUB  STAR. 


Local    ram   or 


c 


BLUE  MOON. 

Clear    or    fair 
weather. 


red  sun: 

Higher  temper- 
ature. 


• 


BSD  STAB. 

Stationary  tem- 
perature. 


C 


BBD  MOON. 

Lower  temper- 
ature. 


These  signals  are  uow  in  use  on  railroads  in  Ohio,  Pennsylvania,  and  Canada. 

Prof.  T.  C.  Mendenhall,  chief  of  the  Ohio  meteorological  bureau,  first  placed  this 
system  of  .signals  in  practical  operation,  and  he  -reports  that  oitisens  living  on  the 
lines  of  roads  carrying  these  signals  have  received  substantial  benefits  from  the  in- 
formation they  have  tuns  obtained  from  this  office.  The  signals  consist  of  sheet-iron 
disks  about  3  feet  in  diameter,  and  are  displayed  on  the  side  of  baggage-cars. 

The  Chief  8ignal  Offioer  has  prepared  at  Washington  each  night  a  special"  weather 
forecast  for  the  region  of  the  roads  named,  and  this  is  telegraphed  to  the  superin- 
tendent of  each  road  soon  after  midnight,  so  that  the  morning  trains  may  display  the 
proper  symbols  to  indicate  the  probable  weather  and  temperature  of  the  coming  day. 

It  mnst  be  remembered  that  these  predictions  indicate  only  the  vrobabilitim,  and 
that  no  one  can  foretell  the  character  of  the  weather  for  twenty-four  noun  with  abso- 
lute certainty.  It  is  believed,  however,  from  past  experience,  that  in  a  great  ma- 
jority of  cases  the  predictions  will  be  verified. 

Thesignal  will  consist. of  two  figures  which  differ  in  color,  being  red  or  blue,  and 
in  form,  being  shaped  like  the  sun,  a  crescent,  or  a  star.  The  red  color  refers  to  the 
temperature  and  the  bine  to  the  state  of  the  weather,  as  rainfall  or  snow.  They  are 
used  as  below: 

By  "higher"  or  ••  lower"  temperature  is  meant  that  the  temperature  at  any  hour 
of  the  day  may  be  expected  to  be  higher  or  lower  than  it  was  at  the  same  hour  the 
previous  day,  and  by  "  stationary"  temperature  that  it  will  not  vary  more  than  3°  or 
4°  from  the  record  of  the  previous  day. 

Local  rains  are  such  as  are  likely  to  occur  at  one  or  more  points  along  the  line,  but 
will  not  probably  be  general.    Local  rains  are  not  generally  of  long  duration. 
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* 

*• 

•** 

*. 

** 


One  green  star — fair  weather. 


Two  green  stars,  flrwl  in  succession,  with  inter- 
val of  one  minnte — local  rain  or.  snow. 


Three  green  stars,  fired  in  succession,  with  in- 
tervals of  one  minnte — general  rain  or  snow. 


One  reel  star— lower  temperature. 


Two  red  stars,  fired  hi  succession,  with  interval 
of  one  minute — stationary  temperature. 


Three  red  stars,  fired  in  succession,,  with  inter- 
vals of  one  minute— higher  temperature. 


These  signals  were  successfully  used  at  the  grange  exposition  at  Williams  Grove, 
Pennsylvania,  August  96  to  29,  W64. 

They  are  in  the  form  of  rockets  or  an  exploding  cartridge,  which,  when  fired,  may 
be  seen  from  6  to  10  miles.  It  is  proposed  to  supply  these  signals  to  points  in  agri- 
cultural districts  and  have  them  fired  at  a  stated  hour  during  the  night  to  indicate 
the  probable  weather  for  the  coming  day. 


XIX. 

CIRCULAR.— PUBLISHED  BY  CO-OPERATION  OF  THR  WAR  AND  POST-OFFICE  DEPART- 
MENTS. 


Signal  Ofpics,  War  Department, 

ITaMkinfftoH  City, ,  18S- 


SiR :  The  Chief  Signal  Officer  is  desirous  of  increasing  the  usefulness  of  the  Signal 
Service  report*  iu  your  section.  The  information  collected  by  the  Signal  Service,  by 
means  of  the  daily  telegraphic  report*,  renders  it  possible  for  this  office  to  announce 
the  approach  of  sudden  changes  m  temperature. 

There  is  scarcely  an  industry  which  would  not  be  greatly  benefited  by  warning  of 
the  approach  of  cold  icare*,  and  especially  is  this  true  of  those  interested  in  agricult- 
ure and  stock  farming.  • 

Not  possessing  the  necessary  funds  to  convey  this  information  by  telegraph  to  the 
varions  sections  of  the  country,  the  next  best  means  lias  been  adopted,  vis,  to  publish 
the  information  in  the'  Farmers'  Bulletin,  as  follows:' 
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COLD  WAVE  COMING. 

Cold-wave  fl<%g  has  been  ordered  up  at ,  and  the  temperature  will  probably  fall  • 

the  next  24  hours. 


in 


The  country  has  been  divided  into  districts,  and  cold+oave  stations  established  at 
central  points;  when  cold  weather  is  anticipated,  the  cold-wave  flag  (white  flag,  six 
or  eight  feet  square,  with  black  center,  about  two  feet  square)  will  be  ordered  np  at 
the  central  station  and  the  information  published  in  the  Farmers'  Bulletin.  These 
bulletins  are  displayed  at  post-offices,  and  it  is  believed  that  a  much  wider  distribu- 
tion of  the  information  thus  given  may  be  secured  by  the  display  of  cold-wave  flags  at 
the  various  post-offices  where  the  bulletin  may  be  received. 


The  Signal  Service  is  not  prepared  to  supply  these  flags  for  general  nse,  but  a  flag 
such  as  is  described  above  will  not  cost  more  than  $1,  and  there  may  be  parties  re- 
siding in  the  vicinity  of  your  office  willing  to  co-operate  in  this  work  by  furnishing 
the  flag  and  displaying  it  at  some  prominent  point  for  the  benefit  of  the  public.  It 
is  believed  that  much  benefit  will  result  from  prompt  action  on  the  part  of  those  who 
may  be  charged  with  the  display  of  these  flags,  and  probably  some  arrangement  may 
be  made  with  the  railroad  companies,  along  whose  lines  stations  may  be  located,  to 
assnro  the  transmission  by  telegqaph  of  the  order  for  the  cold-wave  signals  before  the 
receipt  of  the  Farmers'  Bnlletin. 

The  cold- wave  flag  is  displayed  only  when  the  warning  is  given  in  the  Farmers' 
Ballet  in,  or  by  telegraph,  and  it  should  be  taken  down  at  the  expiration  of  twenty- 
four  hours,  unless  a  second  warning  is  published.    Please  present  this  circular  to  those 
of  your  neighbors  who  may  be  interested  in  this  subject. 
I  am,  very  respectfully,  your  obedient  servant, 

W.  B.  HAZEN, 
Brig,  and  Btt.  Maj.  Gen'l,  Chief  Signal  Officer,  U.  8.  A. 


XX. 

[Circular.] 

LOUI8IANA  STATE  WEATHER  SERVICE.— FROST  WARNINGS. 

In  co-operation  with  the  United  States  Signal  Service,  we  have  undertaken  the 
transmission  of  cold-wave  signals  throughout  the  State,  particularly  in  the  sugar 
districts.  The  information  gathered  by  the  bureau  enables  them  to  announce  cold 
waves  at  least  twenty-fonr  hours  in  advance  of  their  reaching  Louisiana,  which  will 
be  of  great  advantage  to  the  planters  and  farmers. 

Through  the  kindness  of  the  officers  of  the  various  railroad  and  telegraph  lines 
throughout  the  State,  we  are  enabled  to  announce  that  signals  will  be  displayed  at 
the  points  mentioned  in  appended  list.  We  name  also  the  place  where  the  flag  will 
be  displayed.  • 

The  signals  are :  When  a  cold  wave,  with  poeeible  frost,  is  coming,  a  white  flag  with 
black  square  center.    When  a  frost  is  positively  expected,  a  plain  white  flag. 

We  urge  the  planters  in  the  vicinity  of  each  station  to  co-operate  with  us  by  as- 
sociating themselves  with  a  view  to  distributing  rapidly  the  news  in  their  section. 
We  are  prepared  to  furnish  large  flags  to  such  associations  at  about  $2  eaoh,  which 
can  be  seen  at  great  distances. 

Steamboats  or  steamers  leaving  the  city  when  frost  is  expected  will  be  asked  to 
"Uplay  the  signal,  as  will  also  the  trains  on  the  various  railroads. 
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Signal  displayed  by— 


Stations. 


Signal  displayed  by- 


New  Orleans. 


The   customhouse  and 
the  exonanjns. 


▲sent  Mississippi  Valley 
Kaflroad,  through  the 
of  J.M.  Ed 


Saint  Peters.. 

Convent 

Saint  Gabriel . 
Baton  Rouge  . 

Port  Bads 


Point-a-la-Haohe. 
Davis 


wards,  vice-president. 

do 

do 

do 

Major  J.  S.  Jones,  8tate 
University. 

Cant.  W.  L.  Wright, 
through  the  kindness 
Ocean  Telegraph  Com- 
pany. 

F.  Merer*,  esq.,  through 
the    "-* ~* ~ 


Jeannerette  — 
Morgan  City.... 

New  Iberia 

Opelonsas 

Thibodeanx  .... 
Yermiilionvine . 


Whytevflle. 
Baldwin.... 


Saint  John 

SaintJames 

Achnel 

Bston  Ronge  Junction 

OrosTete 

Maringonin 

Fordoohe 

Melville 

Goshen 

Morrows 

Bunkil 

Cheneyville 

Leoompte 

Mooreiand 

Donaldsonville 

Plaquemlifo 


Bayon  Sara . 
Alexandria. 


lelegraph  Company. 
Agent  Texas  and  Pa- 
onto  Railroad,  through 
the  kindness  of  Super- 
intendent Camming*. 

\\\V.Ao\\\V.\\\\'.\\\'.\\\. 

do 

do 

do 

do 

do 

.....  do 

do 

do 

do 

do 

do 

..  do 

Dr.  J.  D.  Hanson 

Messrs.  Roth  &  MeWffl- 


Cheneyville . 
Jranklin 


John  F.  Irvine,  esq  - 
Dr.  Henry  St  John. 

Dr.  J.  RKestor 

Dr.  A.  8.  Gates , 


Bayou  Sale 

Bontte 

Bronssardville 

Carenoro 

Chacahoula 

Eola 

Grand  Cotesu 

Pattersonville 

Baceland 

Saint  Martinville... 

Sorrel 

Terrebonne. 

Tigervflle 

Washington 

Monroe 

Lake  Providenoe — 

Delta 

Saint  Joseph 

Vidalia.... 

Shreveport  - 

Minden 

Mansfield 

Coushatta 

Natchltoohes 

Lske  Charles 

Clinton 

AmitoCity 

Red  Rive*  Lending. 


MandeviUe . 


Colonel  Whitworth. 
Dr.  J.  P.  H.  Wise. 
Lee's  Drug  8tore. 
Cbas.  N.  Baler,  esq. 
8.  T.  Grissmorvesq. 
Messrs.  M.  P.  Young  A 

Co.  ^ 

J.  R.  Hunter,  esq. 
Agent  Mississippi,  Louis- 
JanaandTeTaeKsflrosd, 
through  the  kindness 
of  J.  G.  8ohrievert  vke- 
president. 

Do. 

Da 

Da 

Da 

Do. 

Do. 

Do. 

Da 

Do. 

Da 

Da 

Da 

Da 

Da 
E.M.Coe,esq. 
V.  M.  Purdy,  esq. 
Dr.  8.  S.  P.  DsngerfleM. 
W.  M.  Davidson,  esq. 
W.  T.  Evans,  esq. 
XT.  S.  Signal  Office. 
W.  S.  Hunter,  esq. 
&  B.  Footer,  esq. 
L.  M.  Howard,  esq. 
8.  B.  Jones,  esq. 
Dr.  Hnapp. 
Thoe  Sadler,  esq. 
W.  H.  Tegarden,  esq. 
Dr.  W.  A.  Martin. 
F.  Gouaux,  esq. 
Hon.  Alex.  Bend. 


If  any  points  in  the  sugar  belt,  other  than  those  in  the  above  list,  can  be  reached 
by  telegraph,  we  will  be  glad  to  establish  stations  at  snch  places. 

Information  will  be  famished  and  every  assistance  given  to  planters,  dfcc.,  by  the 
State  weather  service. 

LOUIS  BUSH, 

President 
ROBERT  S.  DAT, 
Secretary,  P.  O.  Box  983,  New  Orleans,  La. 


XXI. 
Reports  of  State  Weather  Services,  July,  1884. 


Auburn,  Ala.,  Auguet  1, 1884. 

Although  there  have  been  oppressive  and  sultry  days,  the  month  of  July  has  sus- 
tained quite  a  uniform  temperature;  and  the  nights  have  generally  been  cool  and 
comfortable.  The  heat  in  some  sections,  however,  has  been  keenly  felt,  because  the 
atmosphere  jras  so  saturated  with  moisture  as  to  prevent  rapid  evaporation  from  the 
bodv.    The  thermometer  ranged  as  high  as  100°  at  pnly  four  stations. 

The  State  has  been  visited  by  copious  showers,  and  in  some  sections  the  rains  have 
been  unusually  heavy.  The  farming  interests,  however,  have  suffered  but  little,  and 
the  prospects  for  a  fine  crop  are  very  flattering. 

State  summary. — Mean  temperature,  80°. 5 ;  nighest  temperature,  104°  at  Troy,  on 
the  25th ;  lowest  temperature,  54°  at  Selma,  on  the  8th ;  range  of  temperature  for  the 
State,  50°;  greatest  monthly  ranges  at  stations,  35°  at  Troy  and  41°  at  Calcra;  least 
monthly  range  of  temperature,  14°  at  La  Fayette  and  25°  at  Auburn ;  greatest  daily 
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ranges  at  stations,  38°  at  Calera,  35°  at  Selma,  on  the  8th  and  27°  at  Gadsden  on  the 
21st;  least  daily  ranges,  0°  at  Union  Springs  on  the  10th,  0°  at  Florence  on  the  15th, 
0°  at  CarroUton  on  the  28th,  and  9°  at  Mobile  on  the  23d. 

Mean  depth  of  rainfall,  5.47  inches ;  mean  daily  rainfall,  0.166  inch ;  largest  monthly 
rainfall,  12.02  at  Green  springs ;  least  monthly  rainfall,  0.41  at  Fort  Deposit ;  greatest 
daily  average  for  the  State,  1.10  inches  on  the  28th ;  largest  daily  rainfall  at  stations, 
3.50  inches  at  CarroUton,  3.10  at  Scottsborough,  and  3.50  inches  at  Wetunipka,  all  on 
the28th. 

Days  of  general  rainfall,  14th,  15th,  25th  to  29th ;  average  nnmber  of  days  on 
which  rain  fell,  11 ;  average  nnmber  of  cloudy  days,  10.3 ;  fair  days,  13.5 ;  clear 
days,  7.2. 

Wannest  day,  5th;  coolest  day,  6th. 

Prevailing  winds,  west  and  northwest ;  greatest  force  of  wind  reported  from  Marion 
on  the  13th— 45  miles  per  hour  from  the  west;  Mobile  reports,  on  the  6th,  28  miles  per 
hour  from  the  southeast. 

GEORGIA, 

The  following  meteorological  summary  is  taken  from  the  report  of  Hon.  J.  T.  Hen- 
derson, commissioner  of  agriculture  for  the  State  of  Georgia : 


Districts. 


Northern  Georgia 

Xttdle  Georgia 

Soolinreotern  Georgia. 
Soathoaituia  Georgia. . 
i  Georgia 

Means  for  State. 


Temperature. 


Mean  of 

wiftT<n>nm. 


04.5 
06.7 
04.0 
0L8 
06.5 


04.8 


Mean  of 
minimum. 


58.8 

64.0 
72.0 
60.5 
64.5 


65.7 


Monthly 


77.2 
80.4 
83.0 
88.2 
82.2 


812 


Preeipita- 


Inohe$. 
4.50 
8.84 
6.25 
2.72 
8.81 


4.04 


ILLINOIS. 

The  following  meteorological  summary  is  from  the  July  report  of  the  "  Illinois 
Weather  Service,"  under  direction  of  Mr.  8.  D.  Fisher: 


Temperature. 

Precipita- 
tion. 

Arerage  num- 

Districts. 

Mean  of 
maximum* 

Mean  of 

rafntiniiiTV. 

Monthly 
mean. 

ber  of  rainy 
days. 

0 

80.8 
02.1 
•6.0 

O 

54.1 
50.2 
64.8 

o 

71.1 
78.5 
76.8 

Inches. 
6.07 
8.62 
8.07 

11 

Central  counties 

12 

10 

Averages  for  State 

02.8 

50.2 

73.8 

.     4.52 

11 

INDIANA, 

The  following  meteorological  summary  is  taken  from  the  July  report  of  the  "  Indiana 
Weather  Service": 


Temperature. 

Precipita- 
tion. 

Districts. 

Mean  of 
maximum. 

Mean  of 
minimum. 

Monthly 

Northern  counties 

o 

oao 

00.2 
02.1 

o 

5&7 
57.3 
58.6 

o 

78.6? 
72.4 
74.6 

Inehet. 
8.08 

Cental  counties 

A  00 

Sfl"***  ooontkw 

4.74 

A«mfwftr  State    , 

00.8 

57.5 

73.6 

4.57 
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IOWA. 

July,  1884,  was  fair,  cool,  and  calm,  with  moderate  excess  of  rainfall. 

The  mean  temperature  was  2°  below  normal :  during  the  past  forty-five  years  the 
July  temperature  has  been  as  much,  or  more,  below  normal  in  sixteen  years.  The  first 
and  second  decades  were  decidedly  cold,  being  3°  and  4-J°  below  normal ;  but  the 
third  decade  was  hot,  being  1-J°  above  normal.  The  17th  was  the  coldest  day,  being 
11°  below  normal ;  the  23d  was  the  hottest  day,  with  10°  above  normal.  The  black- 
bulb  sun  thermometer  averaged  68°.  4  above  the  air  temperature  at  noon,  and  reached 
154o  on  the  23d. 

The  mean  cloudiness  was  nearly  normal,  but  the  number  of  clear  days  was  high. 

The  number  of  thunder-storms  was  high,  and  several  were  quite  severe,  locally  ac- 
companied with  high  wind  or  hail.  The  most  extended  of  these  was  the  squall  of  the 
afternoon  and  evening  of  the  11th,  extending  from  Palo  Alto  to  Johnson  County,  and 
considerable  damage  was  done  in  a  narrow  belt  from  Hamilton  County  southeast  by 
hail.  The  thunder-storm  of  the  evening  of  the  23d  and  early  morn  of  tho  24th  was 
most  severe  from  Dallas  to  Marion  County.  The  thunder-storm  of  the  evening  of  the 
4th  was  most  severe  in  middle  Eastern  Iowa.  Three  very  small  tornadoes  reached  the 
ground  over  a  short  distance  in  Sioux  City,  Woodbury  County,  near  Denison,  Craw- 
ford County,  and  near  Hubbard,  Hardin  County.  This  brings  the  latest  summer 
date  of  tornadoes  in  Iowa  two  days  farther ;  but  the  damage  done  to  life  and  prop- 
erty by  these  tornadoes  was  lere  than  what  lightning  and  nail  did  during  the  same 
storm  in  other  parts  of  Iowa. 

For  the  State  at  large  the  weather  has  been  favorable.  No  continued  rains  having 
occurred,  haying  has  been  interfered  with  but  little,  and  harvesting  is  progressing 
finely ;  the  timely  showers  and  intense  insolation  during  the  month,  with  hot  weather 
during  the  last  decade,  have  added  immensely  to  the  corn  prospect,  which  has  not 
been  as  good  as  now  in  Iowa  for  several  years. 

GUSTAVUS  HINRICH8. 

Central  Station,  I.  W.  S.,  August  1, 1884. 


KANSAS. 

Prof.  J.  T.  Lovewell,  director  of  the  Kansas  Weather  Service,  furnishes  the  fol- 
lowing meteorological  summary  of  observations  made  at  Washburn  College,  Topeka : 


Temperature  of  the  air. 

June   20 
to  80. 

July  1  to 
10. 

July  10  to 
20. 

Mean. 

Mini  mam  and  maximum  averages : 

68 
96 
82 
28 

72.4 
86.6 
73.2 
77.4 

.89 
.69 
.85 

.82 

29.084 

.     28.990 

28.993 

28.006 

62 
85 
73.5 
28 

71.3 
87.0 
75.4 
77.4 

.80 
.55 
.77 
.71 

2a  985 
28.948 
28.949 
28.954 

9.8 
12.6 
7.5 
2,413 

4.7 
2.5 
8.0 

1.78 

66 
97 
83 
31 

71.7 
84.8 
75.4 
76.4 

.88 
.70 
.85 
.81 

29.028 
2a  991 
29.020 
29. 011 

if  inimnm  mid  maximum  .................r...... 

Range 

Tridaily  observations : 

7  a.  m 

71.8 

2d.  m 

86.1 

Z  *?'  "* * 

9  p.  m 

74.7 

Mean    . -  T,T-,-.r T 

77.1 

Relative  humidity: 

7am • 

.86 

2  d.  m - 

.65 

tv 

9  p.m... 

.82 

Mean ., . . . .  ^ . . .  r 

.78 

Pressure  as  observed : 

7  a.  m 

29.004 

2  d.  m 

28.976 

*  F*"* • 

9p.m 

Mean  ,,-*., T ,. -  -  ^  T . ...... T, ...-■.■.»■.. TT. . . 

28.987 
28.089 

Miles  per  hour  of  wind : 

7am - 

9  p.  in 

Total  miles 

1,630 

4.4 

4.7 
2.6 

2.29 

1.964 

4.6 
4.5 
4.8 

2.78 

6,007 
4.6 

Cloudiness,  by  tenths : 

7  a.m 

2  p.  m 

3.9 

9  p.  m 

3.3 

Sain: 

Inches 

6.80 

LOUISIANA. 


The  weather,  ezeept  for  the  high  temperature,  was  without  any  special  feature. 
The  hot  wave  was  present  all  over  the  State,  reaching  extreme  figures  in  the  north- 
western parishes.    At  Minden  nineteen  days  out  of  the  month  the  mercury  was  over 
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Temperature. — The  mean  temperature  of  the  air  was  746.  The  average  of  all  noon 
100° ;  at  Shreveport  the  thermometer  registered  over  100°  on  fourteen  days.  This  has 
been  the  hottest  July  for  twelve  years.  The  lowlands  have  had  cooler  days,  but 
warmer  nights,  the  daily  range  appearing  greatest  on  the  uplands. 

On  the  10th  a  heavy  storm,  with  vivid  electric  phenomena,  occurred  at  Donaldson- 
Tille. 

A  heavy  wind  storm  from  the  west,  velooity  37  miles  per  hour,  occurred  at  New 
Orleans  on  the  26th. 
Thunder-storms  occurred  at  New  Orleans  on  the  6th,  7th,  10th,  15th,  and  26th. 
Crops  are  reported  excellent  on  the  lowlands,  but  they  need  rain  on  the  hills  and 
prairies. 

8tate  summary. — Mean  temperature,  84°.6,  against  78°.5  for  June ;  highest  tempera- 
ture, 106°  at  Minden,  on  the  8th ;  lowest  temperature,  59°  at  Opelonsas,  on  the  28th ; 
greatest  daily  range  of  temperature,  38°  at  Alexandria,  on  the  1st ;  least  daily  range 
of  temperature,  8°  at  Natchitoches,  on  the  18th. 

Average  rainfall,  2.40  inches;  greatest  daily  rainfall,  2.04  inches  at  Opelonsas,  on 
the  24th ;  largest  monthly  rainfall,  4.88  inches  at  Lafayette. 
Average  number  of  rainy  days,  5.6. 

The  Mississippi  River  at  New  Orleans  fell  3  feet  10  inches  during  the  month ;  and 
the  Red  River  at  Shreveport  fell  11  feet  and  2  inches. 

The  following  extract  is  from  the  "  Michigan  Crop  Report "  for  July,  1884,  pre- 
pared under  the  direction  of  the  State  secretary  : 

"The  weather  during  harvest  time  was  exceptionally  fine.  The  rainfall  at  Lan- 
sing during  July  amounted  to  3.24  inches,  as  compared  with  10.12  inches  for  July, 
1883.  The  weather  during  the  last  week  of  the  month  was  unusually  cool  for  the  time 
of  year.    Light  frosts  were  observed  on  the  mornings  of  the  8th  and  9th." 

The  Chief  Signal  Officer  has  received  a  valuable  report  on  the  principal  meteoro- 
logical conditions  in  Michigan  during  the  year  1882,  by  the  Michigan  State  board  of 
health,  Dr.  Henry  B.  Baker,  secretary. 

MISSOURI. 

The  mean  temperature  during  the  past  month  has  been  77°.6,  which  is  1°.6  below 
the  normal  for  July  at  Saint  Louis.  The  daily  means  were  with  very  little  range 
during  the  whole  month. 

The  mean  daily  range  was  15°. 4,  with  small  ranges  on  the  5th,  15th,  and  17th. 

The  maximum-temperatures  were  generally  observed  on  the  8th  of  the  month,  with 
some  few  exceptions  for  the  23d. 

The  minimum  temperature  at  the  central  station  was  observed  on  the  14th.  The 
range  of  the  minimum  temperatures  was  remarkably  small,  the  mean  minimum  being 
G9°.9. 

The  rainfall  at  the  central  station  was  2.94  inches,  which  is  1.22  inches  below  the 
normal  amonnt  for  July.  This  amount,  however,  has  generally  been  exceeded  in  the 
other  parts  of  the  State,  Hannibal,  Keokuk,  and  Mascoutah,  only,  registering  as  low 
or  below.  The  largest  amonnt  has  been  in  the  central  part  of  the  State,  with  larger 
amounts  in  the  southeastern,  central-southern,  and  northwestern  portions..  A  re- 
markably heavy  rainfall  was  observed  at  Miami  on  the  13th,  5.25  inches  falling  in 
twelve  hours. 

In  some  parts  of  the  State  there  has  been  a  great  number  of  thunder-storms,  gener- 
ally in  the  vicinity  of  the  Missouri  and  Mississippi  Rivers. 

Hail  fell  at  Ironton  on  the  5th,  at  Chamois  on  the  5th  and  15th,  at  Mexico  on  the 
12th,  and  at  Miami,  with  damaging  results  to  the  corn  crop,  on  the  27th. 

Glasgow  and  Lexington  report  that  the  large  amounts  of  rain  did  damage  to  the 
▼heat  in  the  shock  and  the  hay.  The  corn  and  tobacco  crops  are  generally  reported 
as  doing  finely,  the  corn  in  some  localities  being  extra  fine  and  beyond  the  danger  of 
drought. 

JL»  RAM  EL, 
Assistant  in  charge. 

Washington  University,  August  8, 1884. 

NEBRASKA. 

The  general  character  of  the  month  was  cool,  with  rainfall  considerably  above  the 
normal. 

RainfaU. — The  average  by  sections  was  as  follows:  southeast,  7.40  inches;  north- 
east, 6.07  inches;  southwest,  7.85  inches;  northwest,  4.27  inches;  average  for  the  en- 
tire 8tate,  6.55  inches. 

Relative  humidity.— Mean  relative  humidity  at  Omaha,  65.0  per  cent. ;  North  Platte, 
70.9  per  cent. ;  De  Soto,  82.7  per  cent. 
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observations  was  83.6.    The  following  are  some  of  the  maximum  and  minimum  tem- 
peratures: 


Station*. 

Max.  tem- 
perature. 

Mln.  tern- 
peratoxe. 

Omaha ................ ..,**. ......  rTT-.* ..*., ...... ,.rr.. 

o 

97.3 
97.0 
96.0 
95.6 

0 

67.5 

North  Platte 

65,1 

De  Boto 

5&I 

Crete 

514 

Wind.— Number  of  miles  traveled:  Omaha,  5,386 ;  North  Platte,  7,187;  Crete,  7,498. 
Highest  velocity:  Omaha,  42  miles,  from  north ;  North  Platte,  47  miles,  from  west; 
Crete,  50  miles,  from  north. 

Hail. — Hail  was  reported  at  Superior  on  the  30th ;  Marquette  on  the  20th;  Dawson 
on  the  29th;  Stromsburg  on  the  13th  and  27th,  and  Fremont  on  the  16th. 

NEW  JERSEY. 

The  following  extract  is  from  the  "New  Jersey  Weather  Review"  for  July,  1884, 
prepared  under  the  direction  of  Mr.  W.  Earle  Cass,  of  Newark : 

"The  temperature  ranged  from  97°  at  Salem  to  54°  at  Newark  and  Lambertville; 
the  mean  temperature  of  the  State,  as  represented  by  twelve  stations,  being  70°.90, 
which  is  several  degrees  below  the  average  of  past  years. 

"The  rainfall  varied  from  2.20  inches  at  Salem  to  6.48  inches  at  Paterson,  the  aver- 
age for  eighteen  stations  being  4.96  inches.  The  rainy  days  ranged  from  seven  to 
seventeen  in  different  parts  of  the  State. 

"Warm  days  (between  65°  and  84°)  about  twenty-three  in  number.  Hot  days 
(maximum  temperature  between  85°  and  95°),  about  seven.  No  very  hot  days  were 
reported  (maximum  temperature  over  95°). 

"Prevailing  wind,  southwest  to  northwest. 

OHIO. 

The  atmospheric  pressure  for  the  month  of  July  was  somewhat  lower  than  during 
the  corresponding  month  of  last  year.  The  difference  is  approximately  one-tenth  of 
an  inch,  alike  for  the  mean,  the  maximum,  and  the  minimum.  The  lowest  barometer 
was  recorded  on  the  last  day  of  the  month,  and  no  extraordinary  quotations  are  re- 
ported. * 

The  temperature  was,  on  the  whole,  somewhat  lower  than  for  July  of  last  year. 
The  mean  temperature  was  71°. 5  against  72°.  1  for  last  year.  The  highest  temperature 
observed  was  96°. 0,  at  Waverly,  the  maximum  for  the  same  month  of  last  year  being 
97°. 8.  Minimum  temperature,  which  was  41°,  recorded  at  Lebanon,  was  more  than 
2°  lower  than  that  of  July,  1883. 

The  noticeable  feature  of  the  weather  for  the  month  was  the  absence  of  rain  dur- 
ing the  greater  part  of  it.  During  the  last  third  of  the  month  of  June  and  nearly  all 
of  July,  very  little  rain  fell,  the  severe  drought  extending  over  nearly  all  of  the  State. 
Heavy+rains  occurred  very  generally  during  the  last  week  of  July,  and  the  total  pre- 
cipitation for  the  month,  as  shown  in  the  summary,  was  brought  nearly  up  to  that  of 
last  year,  and  somewhat  above  the  normal  amount  for  July. 

The  prevailing  direction  of  the  wind  was  from  the  northwest. 

State  summary. 
Mean  barometer,  29.900  inohes. 

Highest  barometer,  30.279  inches,  on  the  3d  at  Jefferson. 
Lowest  barometer,  29.569  inohes,  on  the  31st  at  Jefferson. 
Range  of  barometer,  0.710  inch. 
Mean  relative  humidity,  70.1  per  cent. 
Mean  temperature,  71°.5. 

Highest  temperature,  96°.0,  on  the  24th  at  Waverly. 
Lowest  temperature,  41.°0,  on  the  21st  at  Lebanon. 
Range  of  temperature,  55°. 0. 
Mean  daily  range  of  temperature,  21°.7. 

Greatest  daily  range  of  temperature,  49°.5,  on  the  22d  at  Ohio  State  University. 
Least  daily  range  of  temperature,  3°.0,  on  the  19th  at  Jefferson. 
Number  of  clear  days,  11.7. 
Number  of  fair  days,  14.2. 
Number  of  oloudy  days,  5.1. 
Number  of  days  on  which  rain  fell,  10.5. 
Mean  rainfall,  3.83  inches. 
Average  daily  rainfall,  .123  inob. 
Greatest  rainfall,  6.60  inohes,  at  Junction. 
Least  rainfall,  1.70  inches,  at  College  Hill. 
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TENNESSEE. 

The  weather  during  July  presented  many  unusual  features,  the  chief  of  which  were 
the  extraordinary  electrical  disturbances  and  the  amount  of  rainfall.  The  storms 
which  prevailed  were,  many  of  them,  general  in  their  character,  and  some  of  them, 
notably  those  of  the  5th,  9th,  and  30th,  were  quite  destructive  to  the  growing  crops. 
The  mean  temperature  for  the  month  was  76°,whioh  is  4°  above  that  for  the  preced- 
ing month,  and  2°  above  that  for  July,  1883.  The  highest  temperature  was  99°,  whioh 
is  1°  above  July,  1883;  the  lowest  was  46°,  or  10°  below  July  of  last  year;  the  mean 
of  the  maximum  and  minimum  temperatures  differed  very  slightly  from  those  of  1*83. 
The  high  temperatures  were  general  about  the  5th  and  24th,  and  the  low  temperatures 
about  the  7th.  The  average  rainfall  for  the  month  was  5.55  inches,  whioh  is  0.25 
inch  greater  than  that  for  the  preceding  month,  and  1.67  inches  greater  than  that  for 
July,  1883,  which  was  itself  an  unusual  amount  for  July.  The  days  of  greatest  rain- 
fall were  the  4th,  9th,  15th,  18th,  and  from  the  25th  to  31st  inclusive.  The  great- 
est daily  rainfall  occurred  on  the  31st,  when  an  average  of  1.03  inches  fell  throughout 
the  State.  Many  of  these  rains  were  general,  and  many  of  them  were  accompanied 
by  severe  electric  storms. 

State  tummary.— Mean  temperature.  76° :  highest  temperature,  99°,  on  the  4th,  at 
Hohenwald,  and  on  the  9th,  at  Woodstock;  lowest  temperature,  46°,  on  the  21st,  at 
Andersonville ;  range  of  temperature,  53° ;  greatest  daily  range  of  temperature,  36°, 
on  the  21st,  at  Andersonville,  and  on  the  23d  at  Hohenwald ;  least  daily  range  of  tem- 
perature, 0°  on  the  30th,  at  Franklin,  and  1°  on  the  26th.  at  Kingston  Springs,  and 
on  the  30th  at  Hardison's  Mills.  Mean  depth  of  rainfall,  5.55  inches;  mean  daily 
rainfall,  .179  inch;  greatest  rainfall,  10.62  at  Manchester;  least  rainfall,  1.98  at 
Woodstock.  Average  number  of  clear  days,  9;  fair  days,  13:  cloudy  days,  9;  aver- 
age number  of  days  on  which  rain  fell,  11.6.    Prevailing  winds,  west  and  southwest. 


MISSISSIPPI. 

The  month  was  characterized  by  marked  variations  in  temperature  at  nearly  every 
station,  and  bv  great  contrasts  between  the  temperatures  of  different  stations.  The 
eastern  side  of  tne  State  showed  the  highest  temperature,  the  thermometer  several 
times  reaching  100°  in  Okolona,  Columbus,  Macon,  and  Meridian.  The  average  tem- 
perature for  the  whole  State  was  82.15.  The  July  average  for  a  number  of  years  is 
about  82. 

The  rainfall  varied  greatly  in  different  parts  of  the  State  as  shown  by  the  tabulated 
amounts.  The  heaviest  daily  falls  were,  on  the  18th,  2.15  inches  in  Waynesboro;  on 
28th,  4.30  inches  in  Columbus,  2.99  inches  in  Aberdeen,  3.05  inches  in  Corinth,  2  inches 
in  Holly  Springs,  and  2.50  inches  in  Hernando;  and  3  inches  in  Corinth  on  the  31st. 

The  following  tabulated  statement  is  taken  from  the  daily  reports  received  from 
the  stations  named : 


Stations. 

H 

Si 

ti 
I' 

Dates. 

I1 

Data*. 

I! 
J 

hi 

a 

I 

Corinth 

77.3 
80.4 
82.0 
80.1 
82.8 
80.7 
8L7 
84.2 
80.8 
83.2 
84.1 
88.7 
81.0 
84.4 
84.4 

88.7 

88.9 
81.9 
84.0 
82.8 
79.6 

98 
101 

94 

98 
100 

98 

99 
104 

98 
102 
101 
104 

98 
104 
100 

96 

99 
100 
98 
96 
96 

9 
8 

9 

9 
24 

9 
8,6,18,28 

5 
18 

9 

6,12 

80 

9 

9 

6 

28 

19,28 

9 

62 
66 

72 
66 

62 
61 
66 
64 
61 
65 
67 
66 
65 
66 
70 

73 

68 
65 

69 
70 
74 

80 

28 

8,29,80 

12 
25 
8 
28 
8 
8 
8 

M 

20 

11,12,28 
Ml,  12 

88.5 

88 

87 

84.5 

87 

85 

86.5 

90 

86 

87.5 

88.5 

89 

86.5 

88 

88 

86 

87 

87 

86.5 

88 

84.5 

6 

Hwnaado 

9 

^oodoote,  near  Tismftr 

5 

*S 

^ttariuo^^ 

Oxford 

9 

GuflMda...^ 

9 

Okokma 

14 

Abodeen 

6 

Colombo*               ^  M 

8 

m^oooT;::::::::.:.:.:.:..:.:..: 

5 

Merman 

18 

i^iT:.. .:::;;:;;;:. 

29 

toksoa.... 

6.29 

Vkksboiz 

6,80 

Krtcboo 

10 

BrookoaToo 

80 

Wojoesboio 

6 

wwi^_.;::; ;;:.:;:::;:;::;;;:;.; 

80 

^■■pM*,  Twra - 

5,9 

Qml  JonetioB,  Tenn 

6 
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Stations. 


Corinth 

Hernando 

Woodoote,  near  Lamar. 

Holly  Springs 

Bateavffle 

Oxford 

Grenada 

Okolona 

Aberdeen 

Colombna 

Macon 

Meridian 

Lake 

Jackson 

Vioksbnrg 

Natchea 

Brookhaven 

Waynesboro 

Edwards 

Memphis,  Tnnn 

Grand  Junction,  Tenn 


68.5 

78 

76 

76.5 

76 

76 

78.5 

78 

69 

79.5 

79 

75 

77 

79.5 

81.5 

80.5 

80.5 

78 

81 

78.5 

75.6 


11, 


80 

26 

80 

11 

11 

16 

12,29,81 

8 

28 

26 

1,8 

1 

16 

10 

26 

24 

1.20 

8,11 

16 

11 

11 


80 
26 

8 

V. 

12 
25 
28 
9,52 
8,10,22,23 
10 
13 
9 
12 
12 
12 
9 
9 
2 
9 
22,23 


1 


! 


14 
15 
15 
8 
81 
80 

11,81 
26 

25,26 
28 
18 
18 
16 
16 
18 
24 
14,15,18 
11 
24 
31 
81 


1 

h 

^ 

V 

2 

o 

3 

fc 

K 

In*. 

7 

9.44 

4 

488 

9 

6 

9 

6.94 

12 

6.S 

6 

3.11 

5 

ia 

6 

0.70 

5 

487 

8 

9.05 

1        8 

5.18 

1        2 

0.68 

8 

4.98 

4 

0.17 

6 

3.56 

7 

a  88 

2 

0.4S 

14 

7.47 

6 

3.34 

7 

2.01 

11 

6.11 

University  of  Mississippi, 

August  12,  1884. 


R.  B.  FULTON,  Director. 


XXII. 

ADDRESSED  TO  LEGISLATORS  AND  OTHERS. 

Auburn,  Ala.,  September  8, 1884. 

Dear  Sir  :  During  the  next  session  of  the  general  assembly  an  effort  will  be  mad0 
to  secure  the  establishment  of  the  weather  service  as  a  purely  State  institution.  TJuo 
communication  is  addressed  to  you  to  solicit  your  interest  and  influence  in  the  enter- 
prise. The  successful  operation  of  the  system  during  the  past  few  months  has  demon- 
strated beyond  a  doubt  what  a  great  benefit  it  will  be  to  the  whole  people  of  the  State 
if  properly  conducted. 

Several  of  the  States  in  the  Union  have  already  recognized  the  practical  benefits  «- 
cruinff  to  the  people  by  an  elaborate  meteorological  system,  and  have  established 
Weather  Bureaus,  and  appropriated  sufficient  money  to  equip  them  thoroughly.  Ala- 
bama is  now  called  upon  to  take  a  step  in  the  same  direction. 

The  plan  of  the  State  service  is  to  have  a  central  offioe  and  a  State  director,  and  in 
each  county  at  least  one  station  well  equipped  with  standard  instruments.  These 
stations  will  be  placed  in  charge  of  competent  men,  who  will  keep  careful  records  of 
temperature,  rainfall,  storms,  frosts,  and  other  atmospheric  phenomena,  and  report 
the  same  to  the  director  at  such  times  and  in  such  ways  as  may  be  found  most  advan- 
tageous. The  director  will  publish  at  the  olose  of  each  month  a  weather  bulletin  p*** 
pared  from  the  reports  received  from  these  county  stations.  It  will  also  be  desirable 
to  have  at  least  one  barometric  station  in  each  senatorial  district  to  furnish  data  for 
the  study  of  tornadoes  and  other  destructive  storms. 

The  director  will  be  in  immediate  communication  with  the  Chief  Signal  Officer  at 
Washington,  who  will  furnish  by  telegraph  each  day,  without  cost  to  the  State,  pW" 
dictions  of  the  weather  twenty-four  hours  in  advance.  Through  the  co-operation  of 
the  railroads,  already  assured,  the  director  will  be  enabled  to  have  displayed  at  each 
telegraph  station  suitable  signals  designating  the  changes  in  the  weather  thus  pre- 
dicted, with  but  slight  cost  to  the  State  system.  The  people  will  be  thus  warned  of 
the  approach  of  cold  waves,  heavy  frosts,  and  violent  storms  of  wind  and  rain. 

Such  a  system  as  the  one  proposed  will  bring  the  benefits  of  the  Signal  Service  of 
the  United  States  into  every  county  participating  in  the  State  service.  It  will  be  the 
means  of  soon  securing  better  predictions  of  weather  changes  and  of  storms.  It  will 
give  to  every  oounty  the  Government  standards  for  temperature,  rainfall,  wind,  velo* 
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ity,  humidity,  &a ,  which  are  sources  of  useful  public  information.  It  will  put  within 
i  reaoh  of  local  agricultural  clubs  moans  of  accurate  observations,  which,  in  the  course 
of  years,  must  be  valuable  to  any  locality  in  the  study  of  the  adaptation  and  cultiva- 
tion of  the  various  plants  that  are  of  interest  to  the  farmer.  It  will  bring  the  science 
and  methods  of  the  National  Signal  Service  within  the  reaoh  of  the  principal  high 
schools  of  the  State,  offering  teachers  and  pupils  alike  excellent  opportunities  for 
studying  the  application  of  this  science  to  agricultural  interests. 

P.  H.  MELL,  Jr. 


xxin. 

[65th  General  Assembly,  Regular  Session.    H.  B.  No.  481.  ] 
By  the  Committee  on  Agriculture. 

A  BILL  to  establish  a  Meteorological  Bureau  for  the  State  of  Ohio. 

Section  1.  Be  it  enacted  by  the  General  Assembly  of  the  State  of  Ohio,  That  there  be,  and 
hereby  is,  established  at  the  State  University  at  Columbus,  Ohio,  a  central  office  for 
meteorological  observations,  with  the  professor  of  physios  of  said  university,  the  secre- 
tary of  the  State  board  of  agriculture,  and  a  third  person,  to  be  appointed  oy  the  gov- 
ernor, as  a  board  of  directors ;  the  members  of  the  board  of  directors  shall  be  commis- 
sioned by  the  governor,  and  be  duly  qualified  as  like  officers  of  the  State. 

Sec.  2.  The  professor  of  physios  of  said  university  is  hereby  appointed  president  of 
the  board,  and:  by  and  with  the  advice  of  the  directors  shall  establish,  if  practicable, 
one  volunteer  weather  station  in  each  Congressional  district,  and  supervise  the  same ; 
he  shall  receive  reports  therefrom,  and  reduce  the  same  to  tabular  form,  and  report 
the  same  monthly  to  the  State  printer  for  publication  as  the  Ohio  weather  report. 

Sec.  3.  That  the  State  printer  be  authorized  to  print  2,000  copies  of  each  monthly 
report;  1,000  copies  shall  be  distributed  by  said  board,  and  1,000  copies  shall  be  de- 
livered to  the  secretary  of  state,  to  be  distributed  by  him  in  the  same  manner  as  other 
State  documents. 

Sec.  4.  There  is  hereby  appropriated  for  the  ensuing  year,  for  the  establishment 
and  maintenance  of  said  bureau  and  stations,  the  sum  of  $2,000,  or  so  much  thereof 
aa  may  be  necessary  for  the  purpose  of  meeting  the  actual  expenses  of  carrying' out 
the  provisions  of  this  act ;  no  part  of  said  sum  shall  be  paid  for  salaries  of  any  officer 
or  for  office  rent,  but  a  reasonable  part  of  the  same  may  be  paid  for  the  services  of  a 
clerk  at  the  central  station. 

Sec.  5.  No  money  shall  be  expended,  except  upon  the  order  of  the  resident  director, 
by  and  with  the  approval  of  the  board. 

8ec.  6.  This  act  shall  take  effect  from  and  after  its  passage. 
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ABSOLUTE  HUMIDITY  AND  MEAN CLOUDINESS  IN  THE  UNITED  STATES 
REPRESENTED  BY  TABLES  AND  CHARTS. 

War  Department,  Washington  City,  October  17, 1884. 

The  Chief  Signal  Offices  of  the  Army, 

Washington,  D,  C.: 

Sib  :  I  have  the  honor  to  inclose  herewith  charts  and  tables  prepared  under  your 
direction,  in  compliance  with  the  request  from  the  Colorado  State  Medical  Society 
made  by  resolution  of  that  society  at  its  last  annual  meeting  in  Denver,  Colo.,  Janu- 
ary 15,  1884.    Copy  of  the  resolutions  herewith. 

Owing  to  a  pressing  demand  for  the  reply  to  this  request,  I  was  unable  to  collect 
the  necessary  data,  extending  over  a  series  of  years,  and  as  reliable  estimates  showed 
that  the  mean  values  of  the  data  considered  for  1882  or  1883  would  not  vary  5  per 
cent,  from  the  means  determined  for  a  series  of  years,  I  calculated  the  absolute  hu- 
midity for  each  season  of  the  year  at  the  stations  of  the  Signal  Service  during  the 
year  1883,  and  this  expressed  the  weight  of  vapor  in  grains  contained  in  each  cubic 
foot  of  air,  and  was  entered  upon  the  chart  at  the  station  of  observation. 

lanes  of  equal  absolute  humidity  were  then  traced  upon  the  charts  for  each  half  grain 
in  weight  of  vapor  contained  in  each  cubio  foot  of  air.  These  charts,  therefore,  exhibit 
the  relative  dryness  of  the  atmosphere  during  each  season  of  the  year  in  the  several 
sections  of  the  oountry.  The  lines  of  equal  absolute  humidity  are  traced  for  each  half 
grain,  and  the  shades  are  given  for  each  whole  grain  in  weight. 

The  service  not  having  actual  records  of  the  duration  of  sunshine  at  Signal  Service 
stations,  it  was  presumed  that  charts  exhibiting  the  average  amount  of  cloudiness 
during  each  season  of  the  year  would  prove  interesting  to  the  society,  and  I  therefore 
prepared  four  charts  showing  the  amount  of  cloudiness  at  the  several  stations  during 
the  year  1882.  The  mean  cloudiness  is  given  on  a  scale  of  0  to  10,  zero  indicating 
total  absence  of  clouds  and  10  complete  cloudiness,  and  a  scale  of  shades  indicating 
amount  of  cloudiness  accompanies  each  of  the  four  charts.  The  data  used  in  prepar- 
ing these  charts  were  obtained  from  the  three  tri-daily  telegraphio  reports,  the  ob- 
servations being  taken  at  7  a.  m.,  3  p.  m.,  and  11  p.  m.,  Washington  time. 

In  addition  to  the  charts  requested,  I  have  prepared  a  table  to  accompany  this 
report,  in  which  will  be  found  the  mean  temperature,  mean  relative  humidity,  mean 
dew  point,  mean  vapor  tension,  and  mean  absolute  humidity  for  each  season  of  1883 
at  all  Signal  Service  stations,  and  also  the  mean  cloudiness,  mean  maximum  tem- 
perature, mean  minimum  temperature,  and  mean  daily  range  of  temperature  for  each 
season  of  1882,  all  of  which  may  prove  of  interest  to  the  members  of  the  society  making 
this  request. 

1  am,  very  respectfully,  your  obedient  servant, 

H.  H.  C.  DUNWOODY, 
First  Lieutenant,  Fourth  Artillery, 
Acting  Signal  Officer  and  Assistant. 


Denver,  Colo.,  January  15, 1884. 
Dear  Sir  :  At  the  last  annual  meeting  of  the  Colorado  State  Medical  Society,  the 
following  resolution  was  unanimously  adopted,  and  the  undersigned  were  appointed 
a  committee  to  consult  with  you  in  reference  to  the  object  herein  named : 

"Resolved,  That  the  society  respectfully  and  earnestly  request  the  Chief  Signal  Offi- 
cer, U.  S.  A.,  to  furnish  for  publication  In  the  annual  report  of  the  Signal  8ervice 
Bureau,  and  in  the  Transactions  of  this  society,  two  series  of  four  maps  each,  in  colors : 
one  series  giving  by  seasons  the  ratio  of  sunshine ;  and  the  other,  the  absolute  amount 
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of  moist  are  or  grains  of  vapor  in  a  cubic  foot  of  air;  and  that  the  cost,  so  far  as  this 
society's  Transactions  is  concerned,  be  borne  as  a  part  of  the  publication  expenses  of 
the  Colorado  8tate  Medical  Society." 

We  would  respectfully  call  attention  to  the  fact  that  data  in  regard  to  sunshine  and 
the  dryness  of  the  air  are  of  the  utmost  importance  to  that  large  invalid  class  who  are 
troubled  with  consumption,  asthma,  malaria,  and  kindred  complaints,  and  likewise 
to  the  sixty  thousand  physicians  in  our  country.  We  would  submit  further,  that  in 
furnishing  these  data  the  Signal  Service  can  do  more  important  work  on  land  than  it 
is  now  doing  by  saving  life  at  sea,  and  that  the  health  of  a  community  is  of  as  much 
importance  as  its  commerce  or  agriculture. 

The  population  of  the  State  of  Colorado  and  adjoiuiug  States  is  largely  composed  of 
persons  who  have  sought  and  obtained  a  restoration  of  health  in  them,  and  the  maps 
we  ask  for  wonld  be  of  the  greatest  utility  to  these  and  to  the  still  larger  class  of  in- 
valids in  the  East  and  South  who  are  eagerly  seeking  for  a  sanitarium  combining  sun- 
shine and  dry  air. 

The  object  of  our  request  is  to  place  in  as  graphic  and  as  striking  a  manner  as  pos- 
sible these  facts,  so  that  we  m%y  be  furnished,  from  the  reliable  source  of  the  Signal 
Service  Bureau,  with  diagrams  which  will  accurately  portray  the  amount  of  sunshine 
and  the  dryness  of  the  air  in  the  several  parts  of  our  country.  $ 

As  the  resolution  indicates,  we,  representing  the  medical  profession  of  a  large  and 
growing  section  of  this  country,  and  sneaking  in  the  interests  of  our  professional  breth- 
ren and  also  of  theconsuinptive  class  tne  country  over,  request  you  to  furnish  two  series 
of  maps,  by  preference  of  the  size  of  your  district  map;  the  one  series  to  show  by  col- 
oring, as  in  your  precipitation  and  other  charts,  the  average  of  sunshine  for  the 
several  districts  in  our  country,  by  seasons;  the  other  series  to  show  the  absolute  hu- 
midity of  the  air  for  the  same  section^,  by  seasons.  We  would  suggest  that  if  hyp- 
sometric lines  could  be  introduced  on  these  maps,  it  would  furnish  additional  infor- 
mation of  value.  In  doing  this  we  do  not  ask  lor  any  change  in  yonr  methods  of 
observation,  bnt  simply  that  the  data  collected  may  be  put  in  the  most  available  form. 

Hoping  for  an  early  and  favorable  reply,  we  are  most  respectful lv  yours, 

CHARLES  DENIS6N.  M.  D., 
8AML.  AUG.  FISH,  M.  D.f 
W.  S.  COCKRELL,  M.  D.f 

ComnitU*. 

Brigadier  and  Brevet  Major  General  W.  B.  Hazten,  ' 

Chief  Signal  Oj)loar,  United  States  Army. 

6730  BIO 8 
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APPENDIX    10. 


LUt  of  voluntary  oboerver*  who  have  forwarded  monthly  reports  to  the  Chief  Signal  Officer 
during  the  year  ending  June  30, 1884. 


but  observer. 


Allen,  Joseph  H 

Arden,  Thomas  B.... 
Adrianoe,  Charles  B . 
Altafflsr~J.M. 


Alden.'fho 
Andrews,  Lnman .... 
Anderson,  Dr.  W.  W  . 
Abbott,  Dr.  X.K 


Briggs,  John 
Bryant,  J.  M. 
Betait  College 
ihnP. 


Bear,  John  J 
Baldwin.  A.L. 

Boggs,  W.R 

Barney.  Ahira 

Bennett,  George 

Bryant  A.  F ... 

Braly.  Rev.  &  H 

Blanohard,  O.  A 

Breed,  J.B 

Bell,  Joseph 

Boots,  Dr.  aS 

Bennett,  Dr.  J.  L , 

Bowen,F.W 

Boies,  A.H_.„.„ 

Til aiiim ji  Dr.  H.  G  ........ 

Baker,  Dr.H.B 

Beall,  Dr.KL 

BullartL  Ransom 

Beans.  Thomas  J 

Blachly.C.P , 

Boebe,  Arthnr , 

Bard sley,  James  G 

Beecher,  Charles , 

Boyd,  Joseph 

Baker,  Dr.J.L... 

Brendel,  Fred , 

Bentley,  David... 

Becker,  Rev.  Willi im 

Back,  MUsF.E..   

Buck,  Mrs.  Royal , 

Bowman.  Peter  ........... 

Belville,  Ponton , 

Ballon,  Dr.N.E 

Bovnton,  J.F 

Boerner,  Prof.  Chads*  G. 

Bartlett,  E.B 

Betts,  Prof.  Arthur , 

Calhoun,  P.  B 

Carman.  Charles  W 

Cass,  John  J 

Casey,  George 

CharDonnier, Prof  LH  .. 

Crump,  M.H 

Cochran,  William  P 

Culver,  G.E....... 

Couch,  B.D «M.. 

Ourrle,Nett 

Cole,  Seward 

Coffin,  Prof.  &  J 

Onrdss,G.G 

Conrad,  Prof,  a  P 

138 


Post-office. 


Elk  Knob 

Garrison 

Hector 

Independence 

Rising  Sun 

Southlngton 

Stateburg 

Salinas  City 

Albany 

AndersonvUle  — 

Beloit 

Charles  town 

Bethel   

Brevard 

Bristol 

Bandon  

Clear  Creek 

Clarkaville 

Elmira    

Embarras 

Franklin 

Greenfield 

Gunnison  ......  .. 

Sumboldt 
udson 

Independence  — 

Lansing 

Lenoir 

Litchfield 

Moorestown ...... 

Manhattan 

Manistique 

Nephi 

8elnt  Mark's 

Oskaloosa 

Ottumwa 

Peoria 

Prinoeton 

Prairie  Dn  Chien . 

Bed  Willow 

do 

Savannah  

Saint  George's  — 
Sandwich* 


Syracuse . 
vevay .... 


revay . 
Vermilion  . 
Webster. 


Ann  Arbor  — 

Allison 

Auburn 

Athens 

Bowling  Green. 

Clay  Centre 

Vermilion  . 


Currie . 
Los  Angeles. 


Fallston 

Fayetteville . 


County. 


Watauga 

Putnam 

Schuyler 

Montgomery.. 

Ohio 

Hartford 

Sumter 

Monterey  — 

Linn 

Sumter 

Book 

Suffolk 

Fairfield 

Transylvania . 

Grafton 

Coos 

Saunders 

Bed  River 

8tark 

Waupaca 

Venango 

Hanoock 

Gunnison 

Humboldt 

Lenawee 

Buchanan  — 

Ingham  

Caldwell 

HlUsdale 

Burlington.  ... 

Riley 

Schoolcraft . . . 

Juab 

Wakulla 


Wapello 

Peoria 

Colusa 

Crawford  — 
Red  Willow.. 

do 

Ashland 

Newcastle.. 

DeKalb 

Onondaga — 
Switserland  . 
Oswego 

Wflson '.'.'.'.'.'. 
Washtenaw  . 

Decatur 

Cayuga 

Clarke 

Warn 
Clay. 
Olay. 
Merrimack  ... 

Murray 

Los  Angeles.. 
Northampton . 

Harford 

Washington . . 


State  or  Territory. 


North  Carolina. 
New  York. 
Do. 


Indiana. 

Connecticut. 

South  Carolina. 

California. 

Oregon. 

Georgia. 

Wisconsin. 

Maasachusetts. 

Connecticut 

North  Carolina. 

New  Hampshire. 

Oregon. 

Nebraska. 

Texas. 

Illinois. 

Wisconsin. 

Pennsylvania. 

Indiana. 

Colorado. 

Iowa. 

Michigan. 

Iowa. 

Michigan. 

North  Carolina. 

Michigan. 

New  Jersey. 

Kansas, 

Michigan. 

Utah. 

Florida. 

Iowa. 

#       Do. 

Illinois. 

California. 

Wisconsin. 

Nebraska. 

Do. 
Ohio. 
Delaware. 
Illinois. 
New  York. 
Indiana. 
New  York. 
Dakota. 
Tennessee. 
Michigan. 
Kansas. 
New  York. 
Georgia. 
Kentucky. 


Dakota. 

New  Hampshlrsw 

Minnesota. 

California. 

Pennsylvania. 

Maryland. 

Arkansas. 
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Post-office. 


County. 


State  or  Territory. 


Cutler,  RB 

Chase,  Pliny  B 

Cfcapin,  A£ 

Cotton,  Pro*  G.H 

Cocke.  A.  R      

Cornell  Universitv 

Catling,  Hiram  A 

Crosier,  Adam 

Crawford,  D.  F.  Q 

Carpenter,  I>r.  William  B  . 

Crawford.  R.  A 

Cheney,  William 

Osyton,H.H 

Coffin,  Prof.  Alonzo 

Cook,  &  A 

Carlton  College 

Co*t,HH 

Chipin,  Adams 

Cotton,  Dr.  D.B 

Caller.  J.  L  

Chandler,  Charles  H 

Chandler,  Dr.  W.  J 

Gaalkina,  John  8 

Carter.  Rev.  Dr.  W.  H 

dark,  T.  A 

Clark,  AC 

Comstock,  Prof.  F.M 

Downs.  Edward  C 

B*j,  Theodore 

Benton.  Lieut.  W.  R 

Dickinson,  J  as.  P 

Oben.Geo 

Danker.  A.  H 

DUfcnderfler,  Wm.  I 

Drake,  W.T 

Doster.  William 

Stria,  Jacob 

Baveon.  William   

Danbar.KK 

Dew.Roswcll    

Deekhsnt.  William  H 

Dewburst,  Rev.  E 

Baton,  Hoeea 

Benung.  Hiram  D 

Derweiler,  Philip 

SrkateiB,  Rev.  M.  

IBaworth.W.  W 

Eli*.  John 

■fc*t,JC 

tta*on,W.A 

?ntton,W.L 

Mend.  Charles  W 

leech,  l»r.  A 

lands,  W.  A 

J*.F.E 

Mr.J.R 

faa\X.T 

Jalber.ProtG.H 

TettaidLProilL'cl. *.*.'.'.".: 

taguaun,  W 

**  John  . 


Heath 

Haverford  College . 
Hastings 

Htrftpn     

Indianola 

Ithaca 

Lunenburg 

Laconia 

Allegheny 

Leavenworth 

Liberty  Hill 

Minneapolis 

Murireca  borough . . 

Mount  Vernon 

MUledgeville 

Northfleld 

Nora  Springs 

Poway 

Portsmouth 

Quitman 

Bipon 

South  Orange 

Thomville 

Tallahassee 

Weldon 

Waueau 

LeBoy 

Alexandria 

Dyberry 

Dorset 

Guttenberg 

Hampton    

Loh  Angeles ,. 

Lebanon  

Marshall 

Mattoon 

Bowe  

Splceland 

South  Bend 

Sycamore 

Tamaqua 

Voluntown 

Woodstock 

Wellaborough 

West  Bend 

Conception 

Hartford 

Marquette 

Swanwiok 

States  ville 

Brunswick 


Carson  City 
Carroll 


College  Cife 


Fail  Brook 

Harrisville 

HydesvUle 

Manhattan 

New  Taooma  . . . 

Orono 

Paterson 

Beadington 

Sandy  Springs., 


Warrenton  ....... 

York  factory 

Aocotink 

Aiken 

Alnsworth 

Blooming  Grove .. 

Burlington 

FaUsington 

Gardiner 

Grand  Turk 

North  Lewiaburg . 

Saline 

Sacramento 

Stookhani 

8wartz  Creok 

Sherlock 

WestChester 


Franklin 

Montgomery. 
Dakota 


Portage 

Wan-en  

Tompkins 

Essex 

Hrnfeon 

Allecheny 

Leavenworth  .. 

Bienville 

Hennepin 

Rutherford 

Linn 

Baldwin 

Bice 

Floyd 

San  Diego 

Scioto 

Brooks 

Fond  duLac... 

Essex 

Lapeer 

Leon 

Halifax 

Marathon 

Genesee 

Hanson 

Wayne 

Bennington — 

Clayton 

Elisabeth  City. 
Loh  Angeles  . . . 

Laclede 

Calhoun 

Coles 

Fl  anklin 

Henry 

Saint  Joseph... 

DeKalb 

Schuylkill 

New  London... 

Windsor 

Tioga 

Palo  Alto 

Nodaway 

Hartford 

Hamilton 

Perry 

Iredell 

Glynn  

Ormsby 

Colusa 

Carroll 

San  Diego 

Alcona     

Humboldt 

Riley 

Pierce 

Penobscot 

Passaic 

Hunterdon 

Montgomery— 

Ripley 

Warren. 


Fairfax 

Aiken 

Franklin.... 

Pike 

Chittenden  . 
Bucks  ...... 

Kennebec  . . 


Champaign . 

8aline 

Sacramento. 
Hamilton  . . . 
Genuesee ... 

Finney  

Cheater 


Massachusetta. 

Pennsylvania. 

Minnesota. 

Ohio. 

Iowa. 

New  York. 

Voimont 

Indiana. 

Pennsylvania. 

Kansas. 

Louisiana. 

Minnesota. 

Tennessee. 

Iowa. 

Georgia. 

Minnesota. 

Iowa. 

California. 

Ohio. 

Georgia. 

Wisconsin. 

New  Jersey. 

Michigan. 

Florida. 

North  Carolina. 

Wisconsin. 

New  York. 

Dakota. 

Pennsylvania. 

Vermont. 

Towa. 

Virginia. 

California. 

Missouri. 

Michigan. 

Illinois. 

Massachusetta. 

Indiana. 

Do. 
Illinoia. 
Pennsylvania. 
Connecticut. 
Vermont. 
Pennsylvania. 
Iowa. 
Missouri. 
Connecticut 
Nebraska 
Illinois. 

North  Carolina. 
Georgia 
Nevada. 
California. 
Iowa. 
California 
MioLigan. 
California 


Washington. 


New  Jersey. 

Do. 
Maryland. 


Missouri. 

British  America. 

Virginia 

South  Carolina. 

Washington. 

Pennsylvania. 

Vermont 

Pennsylvania. 

Maine. 

British  West  Indies. 

Ohio. 


California 
Nebraska . 
Miohigan. 
Kansan 
Pennsylvania. 
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>  of  observer. 


County. 


State  or  Territory. 


IfinS. 


Good \._ 
Gray,  F. 

Hurlin,  Rev.  William 

Horn,  Dr.HB 

Hoakinson,R.M 

Harvard  College  Observatory 

w nt,  j.  w.  ...  

Hyde,G.A 

Harper,  George  W 

Haaaler.B,  K 

Harrison,  R.A  . 

HoytsFred.0 

Heaton,  Isaac  E 

Hill,  William 

Hall.R.M 

Helm,  Thomas  B 

Hurley,  John  M   

Hagenaick,  C.  W 

Holden,  Prof.  E.  S 

Hartzler,  J.  A 

Hilton,  John  B 

Bering,  Dr.  C.  J 

Hyslop,  John  . 
Heacock  * 


ck,J.L 

>r,P.J. 


Hooker, 

Harris,  Thomoa  C 

Howe,  Prof.  J.  L... 

Howe,  Edmund  D 

Ha*eu,L.S 

Hills,  Frank  T-. 

Hunter,  Dr.  T.  C 

Haywood,  John 

HaU,J.B 

Hodge,  Rev.  F.  B 

Haller,  Misses  M.  and  J 

Heath,  Dr.E.R 

Houghton  farm  experimental 

station. 
Iowa  Agricultural  College  ... 

Ingram,  Dr.  J 

Johnson,  T.N 

Jackson.E.  E , 

James,  John  W 

Jordan,  Dr.  M.  D.  L. ... 

Josephs,  W.  B 

Jones,  Ira  B 

Jones,  F.  M. 

Jones,  Dr.  E.U 

Jaokman,  John  \V 

Keese,G.P 

Kauffman,  H.  W 

Kuhne,F.  W 

Kimball,  P.  R 

Kirkwood,  E 

Kendall,  J.S 

Knight,  G.  W 

Kenininr,  •!.  P 

Knapp,  J.  G    

Keeler,  W.  F 

Kent,  J.  C.  and  Miss  B 

Kellogg,  J.  H.   

Loom  is,  JohnC 


Luepa,  Misses  C,  E.  and  J. . . 

Lincoln,  A.  T   

Lay,  Dr.  James  C    

Love  well,  Miss  B.  E 

Luther,S.  M 

Mell,Prof.  P.BL.jr . 

Marshall,  Gregory 

Miller.H.  D 

Montfort,  B.  de  : 

Mount  Saint  Mary's  College 

McC  ready,  Miss  L.  JL 

Meehaa,  Thomas 

Moore,  Nathan 

McClintock,  Frank  

M»»re,C,  R 

Mann,  A 

MoDonogh  Institute 

Maxwell,  S.  A    

Metcalf,  Dr.  John  G 


WytheTiDe... 
Yates  Centre. 
Antrim. 
Atchison . 
Blake 
Cambrl 
College 
Cleveland . 

Cincinnati. 

Chambersbnrg  . 

Caldwell ... 

Kaatrm 

Fremont 

Flemlngton 

Feagin 

Logansport 

Lancaster 


Madison 

Mottville 

Peterson 

Paramaribo — 
San  Francisco . 
Qnakertown... 

Rapid  City 

Raleigh 

Richmond 

Table  Book.... 
Terre  Haute... 

Yineland 

Wabaeh 

Westeiville — 

Worcester 

Wilkes  Barre.. 
Wytheville.... 
Wyandotte.... 
Mountainville  . 


Yineland  .... 
Canal  Dover. 
Colombia  — 
Marengo 


New  Market 

NeUlsrille....... 

Puerto  de  Luna.. 

Taunton 

Utfoa 

Cooperstown  — 
Dffllngersville... 

Fort  Wayne 

Grafton  — 

Glen  wood 

Honey  Grove  — 

Inavale 

Kansas  City 

Llmona 

Mavport  

Phfllipsburg 

Battle  Creek 

Jeflersonville — 

Manitowoc 

Marion 

Pueblo 

Topeka   

Garrettsville 

Auburn 

Creeoo  

Drlfton 

Dannemora 

Emmitsburg 

Fort  Madison  . . . 
Germantown  — 
Grampian  Hills.. 
Grand  Junction . 
Johnsontown  ... 

Kalanu&oo 

MoDonogh 

Morrison    

Mendon 


Wythe 

Woodson 

Hillsborough. 

Atchison 

Kitsap 

Middlesex.... 

TfaiftlJt^n  ..... 

Cuyahoga — 

Hamilton 

Franklin 

FasfiT 

Northampton . 


Hunt! 
Houston .  • — 

Caas 

Grant  

Lancaster 

Dane 

Saint  Joseph. . 
Paasaio 


San  Franoisoo . 

Bucks 

Pennington  — 

Wake 

Madison 

Pawnee 

Vigo 

Cumberland  ... 

Wabash 

Franklin 

Worcester 

Luzerne 

Wythe 

Wyandotte.... 
Orange  


Story.. 

'umber 


Cumberland . 
Tuscarawas  . 

Richland 

MoHenry 

Gibson 

Rockingham  . 

Clark 

San  Miguel . . 

Bristol, 

Beward 

Otsego 

Lehigh 


Grafton 

Bush 

Fannin 

Webster 

Jackson 

Hillsborough . 

Duval 

Warren 

Calhoun 

Clark 

Manitowoc  ... 

Smyth 

Pueblo 

Shawnee 

Portage 

Lee  .     

Howard 

Luaerne 

Clinton 

Frederick 

Lee 

Philadelphia  . 

Clearfield 

Mesa 

Northampton. 
Kalamaaoo ... 

Baltimore 

Whiteside.... 
Worcester 


Virginia. 


New  Hampshire. 

Kaunas 

Washington. 


Ohio, 

Do. 

Do. 
Pennayl' 
New  Jersey. 
Pennsylvania. 
Nebraska. 
New  Jersey. 
Georgia. 

Wisconsin. 
Nebraska. 
Wisconsin. 
Michigan. 
New  Jersey. 


South  j 

California. 

Pennsylvania. 

Dakota. 

North  Carolina. 

Kentucky. 

Nebraska. 

Indiana. 

New  Jersey. 


Ohio. 
Massachusetts. 
Pennsylvania. 
Virginia. 


New  York. 

Iowa. 

New  Jersey. 
Ohio. 

8outh  Carolina. 
Illinois. 
Tennessee. 
New  Hampshire. 
Wisconsin. 
New  Mexico. 
Massachusetts. 
Nebraska. 
New  York. 
Pennsylvania. 
Indiana. 

New  Hampshire. 
Indiana. 
Texas. 
Nebraska. 
Missouri. 
Florida. 
Da 
New  Jersey. 
Michigan. 
Indiana. 
Wisconsin. 
Virginia. 
Colorado. 


Ohio. 

Alabama. 

Iowa. 

Pennsylvania. 

New  York. 

Maryland. 

Iowa. 

Pennsylvania. 

Colorado. 

Virginia. 

Michigan. 

Maryland. 

Illinois. 

Massachusetts. 
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» of  observer. 


Post-office. 


County. 


State  or  Territory. 


Morris,  Rev.  John 

Martin,  Horace 

Kst.W.W 

McPherson,  William 

¥kklem,J.H 

Mikesell,  Thomas 

Xcfraxie.MiasM.L 

2farbegin.J.D 

Keel,  Dr.  James  C 

Seely.T.S 

K  kkerson,  W.  W 

V«lson.Dr.  WffliamH 

Sordberg.  Adolph 

Kail,  Thomas 

*oll,A.B 

Xtwcomb,  G.  8 

Sonne,  H.D 

5oonan,G<orge  E 

liehols  Academy 

Otborae,  Dr.  Thomas  C 

O'Brien,  James  F 

Orslcy.Dr.  J.  B 

Otia,H.G 

Osmond,  Prof.  I.  T 

Pcarce,  Thomas 

Phillips.  W.R 

Psrmh,  George  W   

Pannelee.  Francis  D 

nrt*».er.  Gharlea  8 

fiction.  Rev.  J 

Pnnhte  University 

Parka,  CM 

Partrick,J.M 

Psnaelee.J.B 

Powrie,W 

Patterson,  William 

Qsarterman,  Fred 

QniJuHx  Fiacro 

Kobert son,  P.  D 

iBsh.Fmd 

Steves,  Dr.  James  S 

Sicnsrdson,  Charles  IT 

Bemmgton,  C.  V.  8 

SosBtOrpheE 

Stas,JohuP 

Soger»,F.M 

SftJfon*perger,Dr.£.H 

Sogers,  Jesse  D 

Range,  O 

Bndman.  Thomas  R 

SouVr.F.W 

So**.  W.J 

fc>ekwood,PTotC.O 

aobertson,  T.  D 

Soeheleaa,W.F 

ttehardson,Dr.X.8 

SasseR  George  W 

So9k.Col.&fi 

£wH.Mlas&G 

Stsiosta.  Oscar , 

Sherreru,  S 

Bpooner.O.H 

$ariver,E.T 

tat*  Public  Sehoel 

Sttcey.  Goodwin  D 

SW.M.B 

*oaw.J 

-'« .U.  Charles 

8eJto,Prof.H.B 

bsahan.  Charles  O 

Vot  I,  Thomas  G 

8t*i*  Agricultural  College  . 

Stieneeker,  IL  W.  E 

9wf«t,Frca. 

*sts  School  of  Mines 

Stocky,  Dr.  C.T 

gsra,  Jacob  T 

mewtProfc F.  H  ............ 

Jsdth.HrnrrD 

mfpsrn,  \*t  w.....«. ........ 

ossimssvW.B 


Horriston , 

Stella 

Salem 

San  Rafael 

Variety  Mills 

Wauseon 

Pern 

Anna 

Archer 

BarncsviUe 

Klamath  Agency. 

Northport 

Kichardton 

Sandusky  

Somerville 

Westborough 

Washington 

Weaver  ville 

Dudley 

Clebnrne 

Devil's  Lake 

Jacksonborough . . 

Lime  Rock 

State  College 

Eola 

Evans  ville 

Ellensburg 

Hillsdale ; 

Ithaca 

Ionia 

La  Fajette 

Logan 

North  Voloey 

Nebraska  City.... 

Sussex 

Salem 

Flushing 

Mazatlan 

Bedford 

Clinton 

EaatTawaa 

Freehold 

Fall  River 

Highlands 

Larchland   

Luting 

Marion 

Nile    

NewUlin 

New  Bedford 

Newark 

Pretty  Prairie.— 

Princeton 

Rockford 

Randolph  

ReedCitv 

Wellsbufg. 

Borden  town 

Amherst 

Austin 

Belvidere 

Blackiiburg 

Cumberland 

Cold  water ........ 

Crete 

Coal  Harbor 

Chester 

DeSoto 

Emporia 

Kdgington........ 

Forsyth    

Fort  Collins 

Franklin 

Grand  Rapids 

Oolrien 

Helvetia 

Logan  

Lawrence......... 

Monticello 

Mendon 

Manchester 


Davison 

Richardson.. 
Washington. 

Marin 

Nelson 

Fulton 

Nemaha    — 

Union 

Alachua 

Johnson  

Lake 

Leelcnaw 

Stark 

Erie 

Somerset  — 
Worcester... 


Trinity 

Worcester 

Johnson  

Ramsey 

Butler 

Jackson 

Centre 

Polk.. 

Rock 

Yakima 

Hillsdale 

Tompkins..... 

Ionia 

Tippecanoe 

Cache 

Oswego , 

Otoe 

Waukesha 

Sulein ^., 

Queens  — ™. 


Livingston  ... 

Vermillion 

Iosco  

Monmouth.... 

Bristol 

Macon 

Warron 

Saint  Charles. 

Marion 

Allegheny.... 

Austin 

Bristol 

Essex 

Reno -*. 

Mercer 

Winnebago... 

Orange 

Osceola 

Brooke 

Burlington  ... 
Hampshire ... 

Travis . 

Warren 

Montgomery.. 
Allegheny.... 

Branch 

Saline 


Dakota. 

Nebraska 

JndiMia. 

California. 

Virginia. 

Ohio. 

Nebiaska. 

Illinois. 

Florida. 

Texas. 

Oregon. 

Michigan. 

Dakota 

Ohio. 

New  Jersey. 

Massachusetts, 

District  of  Cob 

California. 

Massachusetts. 

Texas 

Dakota 

Ohio. 

Alabama. 

Pennsylvania. 

Oregon. 

Wisconsin. 

Washington, 

Michigan. 

New  York. 

Michigan. 

Indiana. 

Utah. 

New  York. 

Nebraska. 

Wisconsin. 

New  Jersey. 

New  York. 

Mexico. 

Missouri. 

Indiana. 

Michigan. 

New  Jersey. 

Massachusetts 

North  Carolina* 

Hlinois. 

Louisiana. 

Ohio. 

New  York. 

Texas. 

Massachusetts. 

New  Jersey. 


01  m  stead 

WaHhlngton.. 

Lyon 

Rock  Island.. 

Monroe 

Larimer 

Sheboygan.... 

Kent 

Jefferson 

Randolph..... 

Harrison 

Douglas 

Jones 

Saint  Joseph. 
Delaware..... 


New  Jersey. 
Hlinois. 
Vermont. 
Michigan. 
West  Virginia* 
New  Jersey. 
Massachusetts. 
Tezus. 
New  Jersey. 
Virginia. 
Maryland. 
Michigan. 
Nebraska. 
British  Columbia* 
1  Minnesota. 
Nebraska. 
Kansas. 
Illinois. 
Georgia. 
Colorado. 
Wisconsin. 
Michigan. 
Colorado. 
West  Virginia. 
Iowa. 
Kansas. 
Iowa. 
Michigan. 
Iowa. 
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Name  of  observer. 


Post-oflBoe. 


County. 


State  or  lenlfeofy. 


8haw,E 

Spilman,  J.  J 

Sweeney.  A.B 

Blade,  EUsha 

Slenker,  Mrs.  E.  D 

Scribner,  H.F.J 

Shepard,  E.  M 

Smith,  Rev.  D.W 

Shriver,  Howard 

Tillinghast,  C.  B 

Todd/ProtD.P 

Teele,  Rev.A.K 

Truman,  George  S 

Tntwiler,  LL.D..H 

Townsend,  L.  P 

Thommen,  Gustavo 

Trerabley,  Dr.  J.  B 

Turnbo.SilasC 

Turner,  Ernest 

Tebbetts,G.P 

Upton,  Prof.  TV 

Vermillion,  W.  W 

Venable,  Prof!  F.  P 

Voegeli,  Adolnhus 

Van  Inwegen,  Charles  V 

Williams  College  Observatory 

Win-,  MjssMIe.. .'.'.'.'.'.'.'. 

West,  Sil;is 

Wilson,  W.  E 

Wads  worth,  Dr.  J.  L.R 

Williams  Dr.  A.  C 

Wigg,  Dr,  George 

Wat-son,  Evan 

Went,  EC 

Widman,  Kev.O.M 

Whitney,  Charles  B 

Williamson.  J.  A 

Wright,  W.F 

Woodworth,  C.  B 

Wylie,  William 

Whittiugton,  G 

Walton,  J.P 

Woods,  Mrs.  Dr.  A-  G 

Wild,  Kev.  E.  P 

Walter,  Prank 

Whitoomb  Dr.G.G 

West,  Dr.  Joseph  O 

Westerficld,  J.  H 

Wait.S.E 

Woodstof  k  C  "lege 

Willis,  Pro£  0.  B 

Wolfe,  John  H 


Washington  Aqnednet. , 


WinnJpiseogee  Lake  Cotton 
and  Woolen  Menuiaotujw 
ing  Company.  I 

Watters,  Dr.  James 

Wetmore,  E.  L 

Tetter,  William  G 

Yates,  T.P 

Young,  George  B 

Yonng,  A.  J 

"'     nerman,F.C 

nermann,  LB 


Mand 

Pierce  City. 

Polo 

Somerset  ... 
Snowville... 


Strafford . 
Springfield  . 

Troy 

WytheviDe. 

Albany  

Amherst — 


Bine  Hill 

Genoa  

Green  Springs 

Hulmeville 

Millville  Depot 

Oakland 

Protem 

Point  Pleasant 

Santa  Barbara 

Providence 

Cnrryville 

Chapel  Hill 

Des  Moines 

Port  Jervia 

Willi  auistown 

Hoffman 

Charlotte.. 

Cornish 

Cedar  Rapids 

Collinsvilto 

Elk  Falls 

East  Portland 

Fort  Scott 

Faankfort 

Grind  Cotean 

Humphrey 

Johnstown 

Johnson 

Kiantone 

Mount  Forest 

Mount  Ida 

Musoatine .. 

Meynard 

Newport 

Ore  Knob 

Ogreeta 

Princeton    

Springfield 

Traverse  City 

Woodstock 

White  Plains 

WiUington 

Receiving  reservoir  . . 
Distributing  reservoir 

Rock  Creek 

Great  Falls 

Lake  Village 

Weir's  Bridge 

Bristol 


Lawrence 

Ogle 

Bristol 

Pulaski 

Orange 

Greene 

Bradford 

Wythe 

Albany 

Hampshire 

Norfolk 

Nance 

Hale 

Bucks 

Pike 

Alameda 

Taney  

Tensas 

Santa  Barbara. 

Providence 

Pike 

Orange 

Polk  

Orange 

Beikshire 

Maury 

Chittenden 

York 

Linn 

Madison 

Elk 

Multnomah .  — 

Bourbon 

Franklin 

Saint  Landry . . 
Cattaraugus... 

Fulton 

Nemaha 

Chautauqua .... 


Montgomery  . 
Muscatine.... 

Fayette 

Orleans 

Ashe 

Cherokee 

Worcester 

Conway 

Grand  Traver 
Howard ...... 

Westchester. . 
Sumner 


Woodstock 

Belmont 

Wolfeborough . 
Westmoreland. 

Tucson 

Catawissa 

Faotoryville... 

Penn  Yan 

Park  City...... 

Bunker  Hill... 
Wentworth 


Belknap 

....do.:. 

Grafton 

...do 

...do 

Belknap 

Carroll 

Pattawatomle  . 

Pima 

Columbia 

Tioga 

Yates 

Yellowstone... 

Macoupin* 

Lake 


Missouri 

Illinois. 

Massachusetts). 

Virginia. 

Vermont. 

Missouri 

Pennsylvania. 

Virginia. 

New  York. 

Massachusetts. 

Do. 
Nebraska. 
Alabama. 
Pennsylvania. 

Do. 
California, 
Missouri 
Louisiana. 
California. 
Rhode  Island. 
Missouri 
North  Carolina. 
Iowa. 

New  York. 
Massachusetts. 
Tennessee. 
Vermont. 
Maine. 
Iowa. 
Illinois. 
Kansas. 
Oregon. 
Kansas. 
Kentucky. 
Louisiana. 
New  York. 

Do. 
Nebraska. 
New  York.  - 
Canada. 
Arkansas. 
Iowa. 

Do. 
Vermont 
North  CaroHaaV 

Do. 
Massachusetts. 
Arkansas. 
Michigan. 
Maryland. 
New  York. 
Kansas. 

(District  of 


Maiyland. 


New 


Arizona. 
Pennsylvania. 
New  York. 

Do. 
Montana. 
Illinois. 
Dakota. 
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APPENDIX    zx. 

Lkt  of  mUHtary  posts  from  which  monthly  meteorological  reports  have  seen  received  mi  Ac 
office  of  the  Chief  Signal  Officer  during  the  year  ending  June  30, 1884. 


Part. 

State  or  Territory. 

Post 

State  or  TerrJtoty. 

Abraham  I^inooaif  Fort. .... 
Akatras  laland     - 

Dakota. 
California 
....da 

Maryland. 

Mojave,  Fort    .. ■, 

Mopron,  Fort 

Virginia 

Dakota, 

Alabama. 

Assraaboine.  Fort ......... r 

Montana. 
Florida. 
California. 
Michigan. 
Arizona. 
California. 
Dakoto. 
Wyoming. 
Washington. 
New  York. 
Texas. 
New  York. 
Montana. 
Wvoming. 
Colorada 
California. 
Dakota. 
New  York. 
MiatonrL 
Montana. 
Oregon. 
Idaho. 
"Kansas. 
Arizona 
Colorada 
....do. 

Meade,  Fort 

Mount  Vernon  Barracks .. 
Mason,  Fort 

Barrancas,  r^ort 

California. 

Brady  Fort ................ 

Mitchell,  Camp 

Georgia. 
New  York. 

Bowie.  Fort  ...... 

Niagara,  Fort  r.. 

BidweD,  Fort 

Niobrara,  Fort 

Nebraska. 

Pemblnts  F«H 

Dakota. 

Brldger,  Fort 

Plattebufg  Barracks 

Preble.  Fort 

Presidio  of  Son  Francisco. . 

Poplar  River,  Camp 

Randall,  Fort ............. 

New  York. 

Canby,  Fort 

Maine. 

Columbus,  Fort 

California. 

Concho,  Fort  ...........r,.. 

Montana. 

P*nd'e  Inland 

Dakota. 

Ulia,  Fort  

Reno,  Fort 

Indian  Terrttorj. 
Nebraska. 

Trad  Steele,  Fort 

Robinson,  Fort... 

Garland,  Fort 

8h*%  FoH  ,     -   

Montana. 

Gaston,  fo»rt 

Sisoeton,  Fort 

Dakota. 

Hala,  Fort 

Bnellingj  Fort 

Saint  Francis  Barracks 

Sully,  FOTt.  ...rr..r 

Minnesota. 

BuniltOTL  Fort • 

Florida 

itftasotTBarraeks 

Dakota 

Keorh,  Fort 

SpoKane,  Fort ............* 

Washingtm 
Dakota 

Hsmath  Fort 

Totten,Fort 

Iapwai.  tfort , 

Townsend,  Port 

Washingtm 
NewMexloo. 

TTnion.Fort-  .-..r-  T—  ....  - 

l*weD,  Fort. 

West  "Point 

New  York. 

Lyon,  JTort  r^..... .......... 

Warren, Fort ..;........... 

Manflanhnsnllji 

UviaFort ^ 

WingataFort 

New  Mexico. 

Ma^Barrieka  "  XI. 

KewYork. 
Honda, 

Washakie,  Port •.... 

Yates,  Fort 

HaPmnlt  Fart 

Ed»^fS  ::::.:.::::: 

149 
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INTERNATIONAL  BULLETIN.   CONTRIBUTORS  TO  DURING  THE  FISCAL 
YEAR  ENDING  JUNE  30, 1884. 

In  the  execution  of  this  Important  work,  I  have  to  acknowledge  the  valuable  co-op- 
eration of  the  chiefs  of  the  meteorological  services  of  the  different  countries  repre- 
sented as  follows : 

Algeria  and  Tunis,  by  Brigadier  General  Beziat,  commandant  supeneur  du  genie  in 
Algeria,  and  from  January,  1884,  by  M.  Thevenet,  director  of  the  meteorological  serv- 
ice at  the  college  of  science  of  Algeria;  Australia,  by  R.  L.  J.  Ellery,  director  of  the 
observatory  at  Melbourne,  New  South  Wales;  Austro-Hnngary,  by  Prof.  Dr.  Julius 
Hann,  director  of  the  imperial  and  royal  central  meteorological  institute  at  Vienna : 
Belgium,  by  J.  C.  Houzeau,  director  of  the  royal  observatory  at  Brussels ;  Great 
Britain,  by  the  meteorological  council,  London,  Robert  H.  Scott,  esq.,  F.  R.  S.,  sec- 
retary; Canada,  by  Charles  Carpmael,  A.  M.,  F.  R.  A.  S.,  director  of  the  magnetic 
observatory  at  Toronto,  and  superintendent  of  the  meteorological  office  of  the  Do- 
minion of  Canada;  Cape  Colony,  by  the  meteorological  commission  of  Cape  Colony 
at  Cane  Town ;  Chili,  by  the  authority  of  the  secretary  of  public  instruction,  through 
Francisco  Vidal  Gomaz,  president  of  the  central  meteorological  office  at  Santiago : 
China,  by  Marc  Dechevrens,  S.  J.,  director  of  the  meteorological  observatory  at  Zi 
Ka  Wei ;  Denmark,  by  Captain  N.  Hoffmeyer,  director  of  the  royal  Danish  meteoro- 
logical institute  at  Copenhagen ;  Egypt,  by  Albert  Ismalun,  director  of  the  Iabora- 
toire  Khddivial  du  Caire ;  France,  by  Prof.  £.  Mascart,  director  of  the  central  mete- 
orological office  of  France ;  Germany,  by  Prof.  Dr.  G.  Neumaycr,  director  of  the  Ger- 
man marine  observatory  at  Hamburg ;  Greeoe,  by  Prof.  Dr.  Julius  Schmidt,  director 
of  the  royal  observatory  at  Athens,  to  February  1,  1^84,  when  he  was  succeeded  by 
D.  K.  Kokkides;  India,  by  H.  F.  Blanford,  meteorological  reporter  to  the  Govern- 
ment of  India  at  Calcutta ;  Italy,  by  His  Excellency  the  minister  of  agriculture,  in- 
dustry and  commerce,  through  Prof.  P.  Tacchini,  director  of  the  central  meteoro- 
logical office  at  Rome ;  Japan,  by  I.  Arai,  director  of  the  imperial  meteorological  ob- 
servatory at  Tokei;  Mauritius,  by  C.  Meldrum,  secretary  of  the  meteorological 
society  of  Mauritius;  Mexico,  by  authority  of  the  secretary  of  public  works,  through 
Seflor  Mariano  Barcena,  director  of  the  central  meteorological  observatory  at  Mexico ; 
the  Netherlands,  by  Prof.  Buys  Ballot,  director  of  the  royal  meteorological  insti- 
tute of  the  Netherlands,  at  Utrecht ;  Norway,  by  Prof.  H.  Mohn,  director  of  the  royal 
Norwegian  meteorological  institute  at  Christinia ;  Portugal,  by  J.  C.  de  Brito  Capeilo, 
director  of  the  meteorological  observatory  of  the  Infante  Dora  Luiz  at  Lisbon  ;  Rus- 
sia, by  Prof.  H.  Wild,  director  of  the  imperial  central  physical  observatory  of  Russia 
at  St.  Petersburgh;  Scotland,  by  Alexander  Bnchan,  M.  A.,  F.  R.  S.  E..  secretary  of 
the  Scottish  meteorological  society  at  Edinburgh ;  Spain, t>y  Antonio'Agnilar,  director 
of  the  royal  observatory  at  -Madrid ;  Sweden,  by  Prof.  R.  Rubenson,  director  of  the 
royal  Swedish  meteorological  institute  at  Stockholm,  and  by  Prof.  H.  H.  Hildebrands- 
son,  director  of  the  meteorological  observatory  at  Upsala;  Switzerland,  by  Prof.  E. 
Plantamour,  director  of  the  observatory  at  Geneva  ;  Turkey,  by  A.  Couribary,  Effendi, 
director  of  the  central  observatory  at  Constantinople,  and  F.  Nimr,  B.  A.,  director 
of  the  Lee  observatory  (Syrian  Protestant  College)  at  Beirut ;  United  States  of  Col- 
ombia, by  Ensign  R.  K.  Wright,  U.  S.  Navy,  in  behalf  of  the  General  Interoceanio 
Canal  Company,  and  the  respective  observers  of  each  series. 

The  British  naval  series,  furnished  by  the  co-operation  of  the  meteorological  coun- 
cil, London,  Robert  H.  Scott,  Esq.,  F.  R.  S.,  secretary;  Portuguese  Navy,  oy  J.  C.  de 
Brito  Capeilo,  director  of  the  meteorological  observatory  of  the  Infante  Dom  Luis 
at  Lisbon  ;  Swedish  Navy,  through  E.  Malm  berg,  director  of  the  nautical  meteoro- 
logical bureau  of  Stockholm ;  United  States  Navy,  by  the  honorable  the  Secretary  of 
144 
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the  Navy,  through  Commodore  John  G.  Walker,  U.  S.  N.,  ehief  of  the  Bureau  of  Nav- 
igation. 


8erie*. 


Algerian 

Australian 

BelgUn-.TT!::..-. 

British 

Canadian... 

Cape  Colony 

Chilian  ..7T. 

Chinese 

Danish 

jkjpt»» 

French 

German 

Greek 

Indian 

Italian 

Japanese  

Mauritius 

Mexican 

Hethedanda 


Number  of 

atationa 
reporting. 


Series. 


Norwegian  . 
Portuguese . 


Scottish 

Spaniah 

Swedish 

Swias 

Turkish 

United  States  of  Colombia . 
United  States  aub-aeriea . . . 


Total  foreign  atationa  reporting. 
United  States  aeriea 


Total  atationa  reporting  to  June  80, 
1884 

Total  atationa  reporting  to  June  80, 
1888 


Aninoreaeeof.. 


Number  of 

atationa 

reporting. 


5 

8 
43 
2 
12 
8 
1 
4 
2 
16 


877 
170 


847 
808 

""i£i 


The  office  has  the  co-operation  of  the  following  steamship  lines : 

Allan  Line,  A.  Schumacher  db  Co.,  of  Baltimore,  and  H.  &,  A.  Allen,  of  Boston,  Mass., 
and  Portland,  Me.,  agents;  American  Line,  Peter  Wright  &  Sons,  agents;  Anchor 
Line,  Henderson  Bros.,  agents;  Atlas  Line,  Pirn,  Forwood  &  Co.,  agents;  Amsterdam 
Line,  R.  R.  H.  toe  Laer,  agent ;  Arrow  Line,  Simpson  &  Spence,  agents:  Atlantic 
Transportation  Company  of  London,  England ;  Boston  and  Halifax  Line,  F.  W.  Nick- 
erson,  agent ;  Bristol  City  Line,  Arkell  &  Co.,  agents ;  Beaver  Line,  Seager  Brothers, 
agents;  Booth's  Steamship  Company,  Booth  &  Co.,  agents ;  California  and  Mexican 
8teamship  Company,  J.  Birmingham,  agent;  Castle  Line,  F.  Skinner  &  Co.,  owners, 
London,  England ;  Cromwell  Line,  Clark  &  Seaman,  agents ;  Carr's  Steamship  Line ; 
Donaldson  Clyde  Line,  J.  M.  Brown  &  Co.,  agents ;  Edwards'  Steamship  Line,  Geo. 
F.  Bailey,  agent :  General  Transatlantic  Company,  Louis  de  Bebian,  agent ;  Onion 
Line,  Williams  &  Onion,  agents ;  Hamburg- American  Packet  Company,  Kuhnhardt 
&  Co.,  agents ;  Inman  Line,  John  G.  Dale,  agent ;  Johnston  Line,  Patterson,  Ramsey 
A  Co.,  agents;  Ley  land  Line,  Thayer  &  Lincoln,  agents;  Lamport  &  Holt's  Line, 
Lamport  &  Holt,  Liverpool,  England ;  Liverpool,  Brazil  and  River  Plate  Steamship 
Company,  Bosk  &  Jevons,  agents ;  Mallory  Line,  C.  H.  Mallory  &  Co.,  agents ;  Med- 
iterranean and  New  York  Steamship  Company,  Phelps  Bros.  &  Co.,  agents;  Mer- 
chants' Express  Line,  Funch,  Edyc  &  Co.,  agents;  Merchants  and  Miners'  Trans- 
portation Company.  A.  L.  Hnggins,  agent;  Merchants'  Steamship  Company,  R.  B. 
Borland,  agent:  Mississippi  and  Dominion  Steamship  Line,  Flinn,  Main  &,  Mont- 
gomery, managing  directors,  Liverpool,  England;  Morgan  Line,  Bogart  &  Mor- 
gan, agents;  Monarch  Line,  Pat  ton,  Vickers  &  Co.,  agents;  New  York,  Havana  and 
Mexican  Mail  Steamship  Company,  F.  Alexandre  &  Sons,  agents;  New  York  and 
Cuba  Mail  Steamship  Company,  James  E.  Ward  &  Co.,  agents ;  National  Line,  F.  W. 
J.  Hurst,  manager;  North  German  Lloyd,  A.  Schumaoher  &.  Co.,  Baltimore,  and  Oel- 
riohs  A  Co.,  agents,  New  York ;  Occidental  and  Oriental  Steamship  Company,  Leland 
8anford,  president,  San  Francisco ;  Ocean  Steamship  Company,  George  Young,  agent; 
Oregon  Railway  and  Navigation  Company,  K.  von  Oterendorp,  agent ;  Oregon  Im- 
provement Company,  J.  L.  Howard,  agent ;  Oceanic  Steamship  Company,  ; 

ratine  Coast  Steamship  Company,  Goodall,  Perkins  &  Co.,  agents;  Pacific  Mail 
Steamship  Company,  Williams,  Dimond  &  Co.,  agents,  San  Francisco,  and  H.  J. 
BoJlay,  superintendent,  New  York ;  Quebec  Steamship  Company,  E.  A.  Outerbridge 
A  Co.,  agents;  Red  D  Line,  Boulton,  Bliss  &  Dallet,  agents;  Red  Star  Line,  Peter 

Wright  &  Sons,  agents,  New  York  and  Philadelphia :  Rotterdam  Line,  Funch,  Edye 
4  Co.,  agents;  Royal  Mail  Steam  Packet  Company,  Sanderson  &  Son,  agents;  State 
Line,  Austin, Baldwin  &  Co.,  agents;  Thingvalla  Line,  Funch,  Edye  &  Co.,  agents; 
Union  Steamship  Company,  of  Southampton,  England ;  Warren  Line,  Warren  &  Co., 
agents;  White  Cross  Line,  Funch,  Edye  &,  Co.,  agents;  White  Star  Line,  R.  J.  Cor- 

tu»  agent ;  Wilson  Line,  Sanderson  &  Son,  agents;  Winsor  Line,  R.  B.  Sampson,  agent. 
Alio  the  oo-operation  of  the  New  York  Herald  Weather  Service. 

6730  SIG 10 


Digitized  by 


Google 


146 


REPORT  OF  THE  CHIEF  SIGNAL  OFFICER. 


SUMMARY. 


Total  steamship  lines  reporting  to  June  30,  1884 57 

Total  steamship  lines  reporting  to  June  30, 1863 » 

Vessels  reporting  in  the  British  Navy 77 

Vessels  reporting  in  the  Portuguese  Navy C 

Vessels  reporting  in  the  8wedish  Navy 3 

Vessels  reporting  in  the  United  8tates  Navy a 

Marine  reports  tarnished  through  the  British  meteorological  office,  number  of 

vessels 40 

Marine  reports  furnished  through  the  New  York  Herald  weather  service,  num- 
ber of  vessels 6& 

Steamships,  sailing  vessels,  &o. ,  reporting  direct  to  this  offioe 416 

Total  vessels  taking  observations  to  June  30,  1884 6» 

Total  vessels  taking  observations  to  June  30, 1883 606 


An  increase  of  . 


Total  land  stations  reporting  to  June  30,  1884 547 

Total  vessels,  eYo.,  reporting  to  June  30, 1884 669 

Total  stations  reporting  to  June  30,  1884 1,*K 

Total  stations  reporting  to  June  30,  1883 1,111 

An  increase  of  stations  over  1683 $ 


RECAPITULATION. 


1884. 


Navs!  reports ..........-..-..-..----. 

Btasmsmps  and  nJsocPansqns  marine 

Total 


1* 
481 


517 
118 


II 
14 


1,U1 


1,808 
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APPEN  DIX    13. 

BBPOBT  FOB  THE  YEAH  ENDING  JUNE  30,  1884,  ON  THE  CHATTANOOGA 
8T8TEM  OF  FLOOD  WARNINGS. 

The  special  observations  in  connection  with  the  Chattanooga  system  of  flood  warn- 
ings were  resumed  December  1,  1883,  and  continued  until  March  ill,  1884,  which  pe- 
riod embraces  the  season  during  which  dangerous  floods  are  most  likely  to  occur. 

This  system  was  originally  organized  and  operated  by  the  Iron,  Coal  and  Manufact- 
urers* Association  of  Chattanooga,  Tenn.,  and,  by  request  of  the  association,  was 
transferred  to  the  Signal  Service  during  the  autumn  of  1882.  Final  arrangements 
were,  however,  not  completed  in  time  to  put  the  system  in  operation  before  February 
1,1883. 

Chattanooga  is  peculiarly  liable  to  floods  of  great  violence.  There  are  between 
three  and  four  millions  of  dollars  invested  in  manufacturing  interests,  principally  iron 
and  steel  works.  At  Bockwood,  Tenn.,  distant  about  95  miles  by  river  from  Chat- 
tanooga, the  Roane  Iron  Company  have  half  a  million  dollars  invested  in  furnaces. 

A  height  of  38  feet  in  the  Tennessee  River  causes  most  factories  to  stop ;  a  height  of 
50  feet  is  not  unusual,  especially,  during  the  winter  months.  The  importance  of 
timely  warning  of  dangerous  rises  in  the  Tennessee  River  and  its  tributaries,  above 
Chattanooga,  is  therefore  apparent. 

The  Signal  Service  having  perfected  arrangements  to  take  charge  of  the  system, 
the  following  points  were  selected  as  stations  of  observation  and  report,  covering  the 
Tennessee  River  and  its  tributaries  above  Chattanooga,  and  embracing  a  drainage 
area  of  over  20,000  square  miles,  viz :  Rock  wood,  Roane  County,  Tennessee;  Kingston, 
Roane  County,  Tennessee ;  Charleston,  Bradley  County,  Tennessee ;  Loudon,  Loudon 
County,  Tennessee ;  Knoxville,  Tennessee ;  Clinton,  Anderson  County,  Tennessee ; 
Strawberry  Plains,  Jefferson  County,  Tennessee ;  Leadvale,  Jefferson  County,  Ten- 

With  the  exception  of  Strawberry  Plains,  the  least  important  point,  observers 
were  secured  at  all  of  the  above  stations,  ana  the  first  reports  were  made  February 
1, 1883.  At  the  beginning  of  the  present  season  reports  began  promptly  December  1, 
1863,  and  continued  until  March  31,  1884. 

Each  observer  is  supplied  with  a  river-gauge,  rain-gauge,  and  measuring-rod,  also 
with  the  necessary  blanks  for  reporting  by  mail  and  telegraph.  Observations  are 
taken  daily  (Sundays  included),  at  2  p.  m.,  local  time,  and  embrace  height  of  river, 
amount  of  rainfall,  state  of  weather,  direction  of  wind,  and  depth  of  snow  remaining 
on  ground.  The  readings  are  noted  on  a  postal  card  prepared  for  this  purpose,  and 
immediately  mailed  to  tbe  Signal  Corps  observer  at  Chattanooga.  When  the  rise  in 
river  exceeds  a  fixed  limit,  or  the  rainfall  equals  or  exceeds  two  inches,  the  observa- 
tions are  enciphered  and  telegraphed  to  Chattanooga. 

Special  reports  are  also  made  to  the  observer  at  Chattanooga  of  the  closing  and 
opening  of  navigation  by  the  river  freezing  over  and  the  breaking  up  of  the  ice,  of 
the  formation  or  breaking  up  of  ice  dams  or  other  obstructions  in  the  river,  and  of 
the  presenoe  of  large  Quantities  of  floating  ice  or  timber.  When  the  river  is  ap- 
proaching the  danger  line,  and  rising  rapidly,  the  observer  at  Chattanooga  is  author- 
ized to  call  for  special  telegraphic  reports  at  8  ft.  m.  and  8  p.  m.  daily  until  the 
danger  is  past. 

Upon  the  receipt  of  all  regular  and  special  reports  at  Chattanooga  they  are  imme- 
diately bulletined  at  prominent  points  in  the  city,  and  in  case  of  floods  special  reports 
are  telephoned  to  the  principal  iron  works,  rolling  mills,  &c. 

Of  the  great  benefits  derived  from  timely  warnings  of  approaching  floods  there  can 
he  no  doubt.  The  fact  that  a  private  association  organized  and  operated  a  similar 
lyatem  at  its  own  expense  is  sufficient  proof  of  the  importance  attached  to  these  re- 
ports. It  is  believed  that  increased  efficiency  of  service  and  accuracy  of  observations 
vere  obtained  by  the  reorganizatiomof  the  system  and  placing  it  under  the  control 
of  the  8ignal  Service. 

The  following  extracts  from  Sergeant  Goulding's  report  are  submitted  in  this  con- 
nection : 

"Danger  line  was  passed  on  the  night  of  March  7,  but  the  observers  had  reported 
07  telegraph  tbe  condition  of  the  river  at  their  respective  stations,  and  abundant 
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time  was  given  for  preparing  for  the  inevitable  high  water.  •  *  *  The  maximum 
of  43  feet  was  not  reached  until  2  a.  m.  of  March  11.  This  is  the  highest  point  at- 
tained since  the  flood  of  1875,  which  reached  64  feet.  •  •  •  It  will  be  seen  that 
three  days'  warning  can  be  given  of  danger.  •  *  #  It  has  been  difficult  to  reduce 
the  benefits  which  have  accrued  from  the  flood  signal  service  to  a  valuation  in  dollars 
and  oents,  bat  a  low  estimate  of  property  saved  would  amount  to  $5,000,  which  is 
almost  fifteen  times  what  the  service  has  cost  during  the  past  season.  The  service  is 
highly  appreciated  in  the  community,  and  the  esteem  in  which  it  is  held  is  set  forth 
in  the  extract  furnished  as  Appendix  B,  from  the  memorial  to  Congress  signed  by  the 
president  of  the  Board  of  Trade  and  of  the  Coal,  Iron  and  Manufacturers'  Association 
of  this  oity.  •  •  *  In  the  future  development  of  the  service  it  will  be  an  easy 
matter  to  furnish  other  communities  in  the  Tennessee  Valley  below  us  valuable  in- 
formation as  to  floods  by  mail  or  telegraph.  Such  information  has  been  repeatedly 
solicited." 

The  Chattanooga  Daily  Times  of  March  10, 1884,  speaking  of  the  flood  on  that  date, 
concludes  as  follows:  "  The  efficiency  and  value  of  the  flood-signals  system  has  been 
olearly  demonstrated  in  this  tide.  It  has  given  accurate  information,  and  the  predic- 
tions were  verified  almost  to  the  Inch.  Our  community  will  support  and  encourage 
itwiththeheartie    goodwill." 

F.  M.  M.  BEALL. 
Second  Lieutenant,  Signal  Corp*. 

Sioxal  Omen,  WAsmrarox. 

<4«fttttS7, 1884, 
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APPENDIX   14. 

REPORT  FOB  THE  TKAB  ENDING  JUNE  30,  1884,  ON  PB08T  WARNINGS. 

The  system  of  frost  warnings  for  the  benefit  of  the  tobacco,  sugar,  and  fruit  grow- 
ing districts,  which  was  organized  during  the  summer  of  1882,  was  resumed  at  the 
beginning  of  the  frost  season  in  1883.  Additional  points  of  distribution  were  estab- 
lished, and  all  centers  notified  in  advance  to  prepare  and  arrange  for  the  prompt 
handling  and  disseminating  of  messages.  All  stations  selected  to  bulletin  messages 
▼ere  supplied  with  the  necessary  blanks  through  the  superintendents  of  the  various 
railroads  on  which  they  are  located,  and  arrangements  were  renewed  with  the  West- 
ern Union  Telegraph  Company  and  the  co-operating  railroads  for  the  prompt  dispatch 
and  publication  of  the  warnings. 

The  system  as  now  in  operation  consists  of  26  centers  to  whioh  frost  warnings  are 
sent  direct  from  this  office,  and  763  stations  receiving  the  warnings  from  the  centers 
and  publishing  the  same  in  the  form  of  bulletins.  Immediately  upon  the  receipt  of 
a  frost  message  at  a  center  the  Signal  Corps  observer,  or  Western  Union  Company's 
manager  where  there  is  no  signal  station,  copies  the  same  on  blanks  previously  pre- 
pared, and  each  addressed  to  the  stations  on  one  of  the  various  railroads  diverging 
from  the  center,  and  files  the  copies  for  transmission.  When  received  at  the  stations 
the  messages  are  at  once  bulletined  by  the  operators. 

8pecial  messages  are  sent  to  a  number  of  places  for  the  benefit  of  neighboring 
points  that  cannot  be  reached  by  telegraph.  These  are  distributed  by  mail  or  by 
special  messengers,  and  in  some  instances  by  prearranged  signals. 

The  tobacco-growing  districts  to  whioh  warning  is  sen*  embrace  the  western  half 
of  Massachusetts,  the  State  of  Connecticut,  a  small  portion  of  Southern  New  York, 
the  eastern  half  of  Pennsylvania,  Central  Maryland  and  Virginia,  the  western  halves 
of  North  Carolina  and  Tennessee,  the  State  of  Kentucky,  Southern  Ohio  and  Indiana, 
Eastern  Missouri,  and  the  southern  portion  of  Central  Wisconsin. 

Cranberry  interests  are  protected  in  Barnstable  County,  Massachusetts,  and  along 
the  Camden  and  Atlantic  Railroad  in  New  Jersey. 

Frost  warnings  for  the  benefit  of  sugar-growers  are  distributed  in  Southeastern 
Louisiana,  and  the  fruit-growers  of  Northern  Florida  receive  warnings  from  Jackson- 
ville as  a  center.  Special  messages  in  the  interest  of  sugar  and  fruit  crops  are  sent 
to  points  in  South  Carolina,  Tennessee,  and  Texas.  A  complete  list  of  stations,  clas- 
sified according  to  centers  of  distribution  and  the  various  railroads  on  whioh  they 
are  located,  was  prepared  by  the  telegraph  division,  and  has  been  published  as  In- 
structions No.  83  of  1884.  This  list  will  greatly  facilitate  the  annual  arrangements 
for  distributing  frost  warnings,  and  lessen  the  liability  to  errors  and  delays  incidental 
to  changes,  between  seasons,  in  observers  or  managers  at  centers. 

Under  the  existing  agreement  between  this  office  and  the  Western  Union  Telegraph 
Company,  full  rates  are  paid  for  frost  messages  from  here  to  centers,  and  half  rates 
from  centers  to  the  various  stations. 

The  telegraph  division,  having  charge  of  the  distribution  only,  of  frost  warnings, 
hat  no  data  to  report  on  the  verification  of  or  the  benefits  derived  from  the  same. 

Although  the  system  of  frost  warnings  is  now  complete,  so  far  as  the  predictions 
*re  made  and  the  information  sent  to  the  telegraph  offices  at  the  points  named  in 
Instructions  No.  83  of  1884,  yet  I  am  not  able  to  say  whether  the  information,  after 
getting  to  these  telegraph  offices,  reaches  that  portion  of  the  public  for  which  it  is 
intended.  It  is  the  promised  duty  of  the  operators  to  post  this  information  at  their 
offices.  Granting  that  this  is  always  done,  the  question  then  arises  as  to  bow  many  • 
of  these  telegraph  offices  are  visited  by  the  farmer,  the  planter,  or  the  fruit-grower. 

The  present  condition  of  the  appropriation  for  this  purpose  prevents  this  service 
from  improving  this  condition  of  affairs,  but  it  is  hoped  that  the  present  system  of 
State  weather  services  will  be  developed  to  the  extent  that  this  office  will  only  be  re- 
quired to  furnish  the  information  to  these  services  and  they  to  see  to  its  proper  dis- 
Minioation. 

F.  M.  M.  BEALL, 
Second  Lieutenant,  Signal  Corps. 

8«»AL  Office, 

Watkingion,  AmguetW,  1884. 
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APPENDIX  15. 

REPORT  ON  THE  SYSTEM  OF  COTTON-REGION  REPORTS  FOR  THE  YEAR 

ENDING  JUNE  30,  1884. 

Signal  Office,  Wak  Department, 

Washington  City,  Jnlg  1, 1884. 
To  the  Chief  Signal  Officeh  of  the  Army, 

Washington,  D.  C. : 

81s:  I  have  the  honor  to  submit  the  following  report  of  the  work  done  in  Stations 
Division  in  connection  with  the  system  of  cotton-region  reports  for  the  year  ending 
June  30,  1884. 

This  system  of  reports  is  an  arrangement  made,  with  the  co-operation  of  railroads 
and  telegraph  lines  in  the  Southern  States,  by  which  reports  of  the  rainfall  and  max- 
imum and  minimum  temperatures  are  collected  and  disseminated  throughout  the  com- 
mercial centers  of  the  cotton  region  from  April  1  to  October  31  each  year. 

The  stations  are  generally  located  on  the  railroad  lines  where  the  observations  an 
made,  and  sent  direct  to  the  centers  by  wire. 

The  cotton -growing  region  is  divided  into  districts. 

The  districts  have  been  formed  with  reference  to  existing  «o-operating  railroad 
lines  to  secure  the  best  telegraphic  facilities,  and  arranged  to  prevent  overlapping  of 
territory,  which  would  produce  errors  in  the  preparation  of  mean  temperatures  and 
average  rainfall. 

Each  district  has  a  center  for  the  concentration  of  reports,  the  name  of  which  is 
used  to  designate  the  district. 

The  districts  embrace  the  territory  adjacent  to  more  important  oitiea  where  Signal 
Service  stations  are  located.   * 

Observations  are  made  by  agents  and  operators  of  the  railroad  authorities  for  rain- 
fall and  maximum  and  minimum  temperatures  simultaneously  at  5  p.  m.  "  central,"  or 
6  p.  m.  "eastern,"  time,  according  to  the  location  of  the  stations. 

Similar  observations  are  made  by  the  Signal  Service  observers  at  all  centers. 

The  rainfall  and  maximum  and  minimum  temperatures  are  enciphered  at  the 
stations,  and  sent  by  telegraph  to  the  centers  of  the  districts  to  which  the  stations 
belong. 

At  the  centers,  the  Signal  Service  observers,  having  collected  all  the  reports  from 
the  statiotis  of  their  districts  so  far  as  possible,  make  up  the  average  rainfall  and 
average  maximum  and  minimum  temperatures  for  the  districts. 

These  are  then  enciphered  and  sent,  at  the  11  p.  m.  circuit  hour,  over  the  Washing- 
ton and  Lake  City,  the  New  Orleans  and  Augusta,  and  the  New  Orleans  and  Cincin- 
nati circuits. 

The  reports  thus  received  at  Signal  Service  stations  on  these  circuits  are,  after 
preparation  of  the  bulletins  for  the  information  of  the  public,  filed  and  preserved  as 
office  records. 

The  telegraphic  means  from  cotton-region  centers  are  made  up  from  the  reports  of 
sub-stations  received  by  the  observer,  whenever  reports  from  one  or  more  sub-stations 
are  received. 

The  words  "two,11  " three, n  "four,9  cYc.,  are  added  to  the  cipher  used  iu  sending 
these  reports  over  circuits  to  indicate  the  dumber  of  stations,  including  his  own, 
used  in  making  up  the  means. 

If  no  reports  are  received  from  sub-stations,  the  central  station  sends  its  own  re- 
port, and  adds  the  word  "  one,"  to  show  that  no  reports  were  received. 

To  illustrate  the  method  of  sending  reports  over  telegraphio  circuits,  take  Savannah 
as  a  district  center. 

Savannah  makes  out  a  mean  of  the  maximum  temperatures,  a  mean  of  the  mini- 
mum temperatures,  and  an  average  of  the  rainfall  for  the  district,  and  sends  this 
report,  written  on  Form  203,  over  the  Washington  and  Lake  City  circuit,  as  follows: 

"  8avannah,  thirteen,  firmly,  vessel,  radish."    This  translated  means  that  in  Savan- 
nah district,  thirteen  stations  reporting,  the  mean  of  the  maximum  temperatures  is 
72  degrees,  the  mean  of  the  minimum  temperatures  is  53  degrees,  and  the  average 
rainfall  is  .13  of  an  Inch. 
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Eaoh  of  the  other  oenten  on  the  Washington  and  Lake  City,  the  New  Orleans  and 
Augusta,  and  the  New  Orleans  and  Cincinnati  circuits  sends  the  report  from  that 
district  orer  its  own  circuit. 

The  following-named  stations  also  receive  cotton-region  reports  with  the  Up.  m. 
telegraphic  observation:  Charlotte,  N.  C;  Chattanooga,  Tenn.;  Cincinnati,  Ohio; 
Louisville,  Ky.;  Nashville,  Tenn.;  Norfolk,  Va.;  Pensacola,  Fla.,  and  Washington, 
D.  C. 

Washington  sends  all  reports  to  Baltimore,  Philadelphia,  New  York  City,  and 
Boston. 

Memphis  sends  all  reports  to  Saint  Louis. 

Augusta  transfers  all  reports  received  at  that  station  over  the  Washington  and 
Lake  City  circuit  to  {fee  New  Orleans  and  Augusta  circuit,  and  all  reports  received 
over  the  New  Orleans  and  Augusta  circuit  to  the  Washington  and  Lake  City  circuit. 

New  Orleans  transfers  all  reports  from  the  New  Orleans  and  Augusta  cirouit  to  the 
New  Orleans  and  Cincinuati  circuit,  and  from  the  New  Orleans  and  Oincinnati  circuit 
to  the  New  Orleans  and  Augusta  circuit. 

New  Orleans  sends  reports  from  ail  centers  to  Galveston  and  Shreveport  by  special 


Galveston  sends  its  distrust  report  over  the  San  Antonio  and  New  Orleans  circuit  to 
New  Orleans,  where  it  is  transferred  to  the  New  Orleans  and  Cincinnati  and  the  New 
Orleans  and  Augusta  circuits. 

Memphis  sends  all  reports  to  Saint  Louis  by  special  message. 

The  reports  from  Austin,  Cuero,  Dallas,  Houston,  Huntsvifle,  Longview,  Tyler,  and 
Waco,  Tex.,  are  sent  to  New  Orleans  by  special  message  from  Galveston. 

The  Sign%l  Service  observer  at  each  station  at  which  cotton-region  reports  are  re- 
ceived furnishes  the  local  press  copies  for  publication  the  next  morning,  and  also 
bulletins  them  at  the  Cotton  Exchange  and  other  authorised  places  where  they  are 
of  the  most  benefit  to  the  public 

The  following  is  a  description  of  the  forms  used  in  connection  with  this  work : 

Form  138  is  a  manifold  bulletin  showing  the  average  maximum  and  minimum  tem- 
peratures and  rainfall  for  the  several  districts  for  the  past  24  bonis,  and  is  posted 
daily  at  eaoh  center  in  places  most  convenient  to  persons  interested. 

Form  138  A  is  also  a  manifold  bulletin,  and  is  used  by  the  observers  at  the  centers 
to  show  the  maximum  and  minimum  temperatures  and  rainfall  at  each  station  in  their 
districts. 

Form  144  A  is  used  at  each  cotton-region  station  to  record  the  maximum  and  mini- 
mam  temperatures,  rainfall,  time  of  taxing  observation,  and  time  of  filing  the  report. 
for  transmission.  The  form  is  mailed  to  this  office  at  the  end  of  eaoh  month,  and  is 
wed  in  the  preparation  of  meteorological  data. 

Form  203  (card)  is  used  by  the  observers  at  sub-stations  in  enciphering  each  ob- 
servation, and  is  retained  and  filed  as  part  of  the  station  records. 

Form  "  condition  of  instruments"  (card)  is  used  once  each  month  by  sub-stations  in 
reporting  the  condition  of  meteorological  instruments  to  centers. 

Observations  were  continued  during  July,  August,  September,  and  October,  1883. 
there  being  131  stations  reporting— 6  regular  Signal  Service  stations  and  126  special 
cotton-region  stations—as  will  be  seen  by  the  following  list: 


District 


Sab-stations. 


Aflat*  G* 

AagufBtG* 

Charleston,  &0... 
G«rreston,Tex... 

Utile  Bock,  Ark. 
XsapfaUTenn... 


Calhoun,  Ga.  ;  Cartersvflle,  Ga. ;  Dalton,  Ga. :  Gainesville,  Ga. :  Griffin,  Ga* ; 

Newnan,  Ge*j  Spartanburg,  &  C.  •,  Toceoa,  Ga. ;  West  Point,  Ga. 
Allendale,  8.  C. ;  Athens,  Ga. ;  Chester,  S.  C. ;  Columbia,  S.  C. ;  Columbus, 

Ga. :  Covington,  Ga. ;  Macon.  Ga. ;  lfsdison,  Ga. ;  Union  Point,  Ga. 
Branchville,  S.  C. :  HardeeTiUe,  8.  C. ;  Jaoksonborough,  S.  C. ;  Kingstree,  8.  C. ; 

Saint  George's,  8.  C. ;  Saint  Matthew's,  8.  C. ;  Yemaesee,  a  C. 
Austin,  Tex. ;  Beaumont,  Tex. ;  Belton,  Tex. ;  Corsieana,  Tex.  j  Cuero,  Tex. ; 

Dallas,  Tex. ;  Hearne,  Tex.:  Hempstead, Tex. ;  Houston,  Tex.  j  Huntsville, 

Tex  ;  Longview,  TSx.j  Lulins.  Tex.  j  Orauge,  Tex. ;.  *Palestine,  Tex. ;  San 

Antonio,  Tex. ;  Sour  take,  Tex. ;  Tyler,  Tex. ;  Waco,  Tex. ;  Weatherford, 

Tex. ;  Weimar,  Tex.  _ 

Arkansas  City.  Ark. ;  Brinkley,  Ark. :  Devsll's  Bluff,  Art  {  -Fort  Smith,  Ark. ; 

Kenaett,  Ark. ;  Madison,  Ark. ;  Malvern,  Ark. ;  Montioello,  Ark. ;  Paris, 

Tex. }  Preecott,  .Ark. ;  BusseUville,  Ark. ;  Texarkana,  Ark. ;  Walnut  Bidge, 

Ark. 
Batesville,  Miss.:  Brownsville,  Tenn.:  ClarksviUe,  Tenn.f  Corinth,  Miss.} 

Decatur,  Ala.:  Erin,  Tenn.;  Grand  Junction,  Tenn.;  Grenada,  Miss.}  Her- 

nando.  ICss. ;  Milan,  Tenn. :  'Nashville,  Tenn.  j  Paris,  Tenn. ;  SeotUborough, 

Ala  i  Tuscumbia,  Ala  j  Withe,  Tenn. 
Aberdeen,  Miss. :  Columbus,  Miss. ;  Macon,  Miss. ;  Meridian,  Miss.;  Okolona, 

Miss. ;  State  Line,  Miss. ;  Waynesborough,  Miss. 
Birmingham,  Ala. :  Calera,  Ala.  j  DemopoBs.  Ala. ;  Greenville,  Ala.  j  Opelika, 

Ala. f  Pine  Apple,  Ala.:  Selma,  Ala.,  Talladega,  Ala.)   Tuscaloosa,  Ala.t 

Uniontown,  Ala. 


Digitized  by 


Google 


152  REPORT   OF   THE   CHIEF   SIGNAL   OFFICER. 


District  oentera. 


Sab-statlona. 


Sew  Orleans,  La  . 
BaTaanah,  Ga..... 


Viekaburg,  Mies  .... 
Wilmington,  N.C  ... 


Alexandria,  La.;  Amite  City,  La.;    Bxeokhavoi,  Idea.;  Cheneyrflle,  La.; 

CouihatU,  La. ;  Franklin,  La. :  Morgan  City,  La. ;  New  Iberia,  La. ;  Vatea. 

itoehea,  La. ;  Paas  Christian,  Miss. ;  Soranton,  Miss,  j  Terrs  Bonne,  La. ;  Ver- 

milUonviUe,  La. ;  WhiteviUe,  La. 
Albany,  Ga. ;  Allspaha,  Gaj  Bainbiidge,  Ga. ;  •  Cedar  Keys,  Fla.  ,>  Eastman, 

Gs. ;  Fernsndina,  Fie. :  Fort  Gaines,  Ga. ;  Jessup,  Ga. ;  Lire  Oak,  Fla. ; 

Millen,  Ga. ;  Quitman,  Ga. ;  8mithTllle,  Ga. j  ThomasTille,  Ga. ;  Waldo,  Ha.; 

Way  Cross,  Ga. 
Edwards,  Miss. j  Jaokaon,  Miss. ;  Lake,  Miss. ;  Monroe,  La. 
•Charlotte,  N.  C. ;  Cheraw,  8.  C. ;  Florence,  8.  C. ;  Goldsborongh,  IT.  C. ;  Lma- 

berton,  K.  C. ;  Salisbury,  N.  C. :  Wadesborongh,  N.  C.  j  Weldon,  N.  C. 


Stations  marked  ttyia  *  are  regular  Signal  Service  stations. 

Observations  were  discontinued  October  31, 1683,  and  resumed  April  1, 1884. 

Prior  to  resumption  steps  were  taken  to  increase  the  usefulness  of  this  branch  of 
the  service  by  dropping  stations  thought  to  be  of  little  importance  and  adding  oth- 
ers of  more  value,  and  by  transferring  from  one  district  to  another. 

Looking  to  this  end  the  following  changes  were  made  in  the  arrangement  of  the 
cotton-region  stations : 

In  the  Atlanta  district,  Calhoun,  Ga.,  was  dropped,  and  Greenville,  8.  C,  added. 
Columbus,  Macon,  and  Madison,  Ga.,  were  transferred  from  the  Augusta  to  the  At- 
lanta district. 

In  the  Augusta  district,  Columbus,  Covington,  Macon,  and  Madison^  Ga.,  were 
dropped  (Columbus,  Macon,  and  Madison  transferred),  and  Batesburg,  8.  C,  Black- 
ville,  8.  C,  Camak,  Ga.,  Greenwood,  8.  C,  Waynesborongh,  Ga.,  and  Washington, 
Ga.,  added. 

In  the  Galveston  district,  Columbia,  Tex.,  was  added. 

In  the  Little  Book  district,  Walnut  Ridge.  Ark.,  was  dropped,  and  Helena,  Magno- 
lia, Newport,  and  Pine  Bluff,  Ark.,  were  added. 

In  the  Memphis  district,  Clarksville  and  Erin,  Tenn.,  were  dropped,  and  Bolivar, 
Tenn.,  Covington,  Tenn.,  Dyersburg,  Tenn.,  Holly  Springs,  Miss.,  and  Oxford,  Miss., 
were  added. 

In  the  Mobile  district,  State  Line,  Ala.,  was  dropped,  and  Evergreen  and  Living- 
ston, Ala.,  were  added. 

In  the  Montgomery  district,  Tuscaloosa,  Ala.,  was  dropped,  and  Enfanla,  Fort  De- 
posit, Goodwater,  Marion,  and  Troy,  Ala^  were  added. 

In  the  New  Orleans  district,  Franklin,  La.,  Morgan  City,  La.,  New  Iberia,  La.,  Pass 
Christian,  Miss.,  Scran  ton,  Miss.,  and  Torre  Bonne.  La.,  were  dropped,  and  Hazle- 
hurst.  Miss.,  Minden,  La.,  Natchez,  Miss.,  Opelousas,  La.,  and  8hreveport,  La.,  were 

In  the  Vioksburg  district,  Greenville,  Miss.,  was  added. 

In  the  Wilmington  district,  Raleigh  and  New  Berne,  N.  C,  were  added. 

Of  this  rearrangement  the  following  is  a 

■  RECAPITULATION. 
» 

Number  of  new  stations  added 38 

Number  of  old  stations  dropped 13 

Number  of  stations  transferred 3 

Number  of  stations  in  operation  during  Julv,  August,  September,  and  October, 

1883 131 

Number  of  stations  it  was  intended  to  operate  during  remainder  of  season  ending 

October  31. 1884 150 

Some  difficulty  waa  met  with  in  getting  the  new  stations  in  operation,  owing  to 
delays  in  securing  passes  for  the  Signal  Service  observers  over  railroads  to  points 
selected. 

The  stations  at  Goodwater  and  Troy,  Ala.,  had  to  be  discontinued,  as  the  telegraph 
company  controlling  the  lines  from  Goodwater  to  Opelika  and  from  Troy  to  Union 
Springs  refused  to  do  the  telegraphing  free.  The  stations  were  discontinued  April 
29, 1884. 

Madison,  Ga..  and  Greenville,  Miss.,  were  discontinued  for  a  like  cause,  April  25 
and  June  4, 1884,  respectively. 

The  reports  from  Demopolis,  Talladega,  and  Union  town,  Ala.,  had  to  pass  over  the 
Western  Union  Telegraph  Company's  line  to  reach  the  district  center  (Montgomery), 
and  could  not  be  sent  without  expense  to  the  service. .  These  stations  were  therefore 
discontinued  May  3, 1884.  This  action  was  rendered  necessary  by  the  limited  appro- 
priations for  this  branch  of  the  service. 

On  June  1, 1884,  the  name  of  the  station  at  Vermillionville,  La.,  in  the  New  Orleans 
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district,  was  ofcanged  to  La  Fayette,  La.,  to  agree  with  the  records  of  the  Post-Offloa 
Department. 

Anderson,  8.  C,  was  added  to  the  Atlanta  district  April  9, 1884. 

Mr.  J.  TV.  Hopkins,  chairman  of  the  Meteorological  Committee  of  Nashville,  Tenn., 
in  a  commnnioation  to  the  observer  in  that  city,  called  attention  to  the  absence  of  a 
cotton-region  station  in  Southeast  Tennessee,  and  recommended  the  establishment  of 
a  station  at  Pulaski,  Tenn.  Mr.  Hopkins'  suggestion  could  not  be  carried  out,  owing 
to  insufficient  funds. 

Upon  the  recommendation  of  Hon.  W.  B.  Cox,  M.  C,  the  observer  at  Wilmington, 
N.  C.,  was  instructed  to  telegraph  daily  the  means  of  the  several  districts  to  Mr.  A. 
A.  Thompson,  secretary  of  the  Cotton  Exchange,  Raleigh,  N.  C.  The  reports  are  bul- 
letined at  the  exchange  rooms  and  post-office. 

The  pay  of  the  (civilian)  observers  continues  at  20  cents  per  report  made,  while 
that  of  the  operators  employed  at  centers,  &c,  collecting  reports  for  concentration, 
remains  at  6  cents  per  report. 

Messengers  are  employed  collecting  reports  from  railroad  offices  at  centers,  Ac.,  at 
the  following  places :  Houston,  Tex.,  $5  per  month ;  New  Orleans,  La.,  $15  per  month ; 
8elma,  Ala.  ,$5  per  month. 

During  the  year  reports  were,  as  a  rule,  received  regularly  and  on  time  at  the 
centers. 

In  some  few  cases  the  railroad  agents,  acting  as  cotton-region  observers,  refused  to 
take  the  observations  on  Sundays,  giving  as  a  reason  the  f  aot  that  no  railroad  duties 
were  performed  on  those  days. 

Much  credit  is  due  the  railroads  generally  for  their  liberality  in  granting  passes  to 
our  observers  for  the  purpose  of  establishing  and  discontinuing  stations. 

The  interest  that  has  been  taken  in  the  cotton-region  system  of  reports  since  its 
establishment  not  only  continues  but  is  decidedly  on  the  increase,  and  the  estima- 
tion in  which  it  is  held  by  cotton-growers,  as  shown  by  communications  to  this  offloe, 
evidences  that  it  is  productive  of  the  best  results. 

Many  courtesies  were  extended  by  the  several  cotton  exchanges  during  the  year  to 
the  office  in  its  efforts  to  extend  the  usefulness  of  the  system. 

The  following  is  a  list  of  stations  now  in  operation,  arranged  alphabetically  under 
their  respective  centers,  showing  the  railroads  on  which  they  are  located  and  the 
railroad  time  in  use : 


Time  in 


Railroads  co-operating  with  the  Signal  Servioe. 


Anderson,  &C 
Caitarevffle,  Ga. 

Colombo*,  6».. 

Delton,Ga 

Gainesville,  Ga. 

Greenville,  8.  G. 
Griffin,  Ga 


Macon,  Ga 

Newnan,Ga 

Spartanburg,  8.0. 


Tooooa,Ge 

West  Point  Ga. 
Allendale,  8.  C. 

Athena,  Ga 

Bateeburg,  8.C. 
Blackville,&C  . 

CamalcGa 

Chester,  S.  C    . 
Columbia,  8.  C.. 


Bastern 
Central 

..do... 

..do... 


Eastern. 
Central. 

..do... 

..do... 

Bastern. 

Central, 
.do... 
..do... 
..do... 
Bastern. 
.do  ... 
Central. 
Bastern 
...do... 


Greenwood,  S.  0 , 

Union  Point,  Ga 

Washington,  Ga 

Waynesborough,  Ga. 

Branchville,  &  C 

Hardeevflle,  &  C 

Jacksonborough,  8.  C 

Xingstree,&uT 

Saint  George's, 8.C. 
8eint  Matthew's,  &C 


Central 
...do... 


...do 

Bastern. 
Central 
...do... 
Eastern 
...do  — 
...do... 


'Colombia  and  Greenville. 

Bastern  and  Western  of  Alabama;  Western  and 

Atlantic. 
Mobile  and  Gulf;  Columbus  and  Borne ;  Columbus 

and  Western;  Southwestern. 
Bast  Tennessee,  Virginia  and  Georgia;  Western 

and  Atlantic. 
Richmond  and  Danville ;  Gainesville,  Jefferson  and 

Southern. 
Carillon  and  Greenville;  Biehmond  and  Danvflla. 
Central  of  Georgia;  Savannah,  Griffin  and  North 

Georgia ;  Central  of  Georgia;  Bast  Tennessee,  Vir- 
ginia and  Georgia:  Southwestern. 

Atlanta  and  West  Point;  Savannah,  Griffin  and 
North  Alabama. 

Asheville  and  Spartanburg;  Biehmond  and  Dan- 
ville; Spartanburg,  Union  and  Columbia. 

Elberton  Air  Line ;  Richmond  and  Danville. 

Atlanta  and  West  Point;'  Western  of  Alabama 

Port  Royal  and  Augusta. 

Georgia;  Northeastern  of  Georgia. 

Charlotte,  Columbia  and  Augusta. 

South  Carolina. 

Georgia. 

Charlotte,  Columbia  and  Augusta. 

Charlotte,  Columbia  and  Augusta;  Columbia  and 
Greenville;  South  Carolina ;  Wilmington,  Colum- 
bia and  Augusta. 

Augusta  and  jEnoxrille;  Columbia  and  Greenville. 

Georgia. 

Central  of  Georgia, 
I  Sooth  Carolina, 

Charleston  and  Savannah. 
!  Do. 

I  Northeastern. 
I  South  Carolina. 
Do. 
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District  center. 


Galveston 


little  Book. 


Memphis  . 


Sub-station. 


Charleston Yemaseee,  &C 


Mobile. 


Austin,  Tex 

Beaumont,  Tex . 

Belton.  Tex 

Columbia,  Tex . . 
Corsicana,Tex.. 

Cuero,  Tex 

Dallas,  Tex 


Hearae,  Tex 

Hempstead,  Tex . 
Houston,  Tex 


Hunteville,  Tex... 
Longview,Tex  ... 

Luling,  Tex 

Orange.  Tex 

Palestine,  Tex 

Sau  Antonio,  Tex 


Sour  Lake,  Tex. 
Tyler,  Tex 

Waco,  Tex 


Weatherfordv  Tex  ... 

Weimar,  Tex    

Arkansas  City,  Ark  . 
Brinkley,  Ark 


Devall's  Bluff,  Ark  . 
Fort  Smith,  Ark.... 


Monticcllo,  Ark  . 
Newport,  Ark . . . 

Paris,  Tex 

Pine  Bluff,  Ark  . 


Prescott.  Ark 

Russellville,  Ark  . 
Texarkana,  Ark.. 


Helena,  Ark 


Ken  sett,  Ark  . . 
Madison,  Ark.. 
Magnolia,  Ark . 
Malvern,  Ark. . 


Railroads  cooperating  with  the  Signal  I 


..do 

.do 

.do 

.do 
.do 
do 
-do 


do 


.do 
.do 


.do... 
..do... 

..do.... 
..do.... 
.do... 
.do  ... 

..do  .... 
..do... 

.do.... 

.do.... 

.do 

.do  .... 
do  .... 


.do. 
do. 


Bateaville,  Miss do  . 

Bolivar,  Tenn do  . 

Brownsville,  Tenn do  . 

Corinth,  MIsb ...do  . 

Covington,  Tenn . .  .do  . 

Decaf ur,  Ala .do  . 

Dyersbui g,  Tenn .do  . 

Grand  .Tunc*  ion,  Tenn    ...do. 

Grenada,  Miss  do  . 

Hernando,  Mi*a '...do  . 

Holly  Springs,  Miss  ..  ..  .do  . 

Milan,  Tenn    do 

Nashville,  Tenn    I . .  .do  . 


Oxford,  Miss.. 

Paris,  Tenn     

Scotteborough.  Ala 
TuHcumbia,  Ala  . . . 

Withe,  Tenn    

Aberdeen,  Miss  ... 
Columbus,  Miss 

Evergreen,  Ala 

Livingston,  Ala  ... 
Macon,  Miss. 


Central .    Port  Royal  and  August*;  Charleston 
nah. 
Austin  and  Northwestern;    Houston 
Central;  International  and  Great  No 
Texas  and  New  Orleans ;  Galveston,  Hi 

and  San  Antonio. 
Gulf,  Colorado  and  Santa  Fe 1  Missouri  Pi 
International  and  Great  Northern. 
Houston  and  Texas  Central  i  Texas  and 
Gulf,  Western  Texas  snd  Pacific 
Houston  and  Texas  Central:  Gnlf, 
Santa  Fe ;  Texas  and  Pacific    " 
Texas  Trunk. 
Houston  and  Texas  Central;    In& 

Great  Northern. 
Houston  and  Texas  Central. 
Galveston,  Harrisburg  and  San  Antonio; 
ton,  Houston  and  Henderson  ;  Gulf,  Celt 
Santa  Fo;  Houston  and  Texas  Central; 
East  and  West  Texas  ;  International  ~ 
Northern  ;  Texas  and  New  Orleans ;  1 
ern. 
International  and  Great  Northern. 
Texa*  and  Pacific;  Galveston,    Sabine  « 
Louis  ;  International  and  Great  Northei 
Galveston,  Harrisburg  and  San  Antonio. 
Texas  and  New  Orleans. 
International  and  Great  Northern. 
Galveston,  Harrisburg    and    San  An 

national  and  Great  Northern. 
Texas  and  New  Orleans 
International  and  Great  Northern  i  Ti 

Louis. 
Houston  and  Texas  Central;    Mi 

Texas  and  Saint  Louis. 
Texas  a ud  Pacific. 
Galveston.  Harrisburg  and  San  Ant 
Little  Rock,  Mississippi  River  am" 
Memphis  and   Little  Rock;    Ar3 
Batesville  and  Brinkley;  Texas 
|  Memphis  and  Little  Rock, 
Little  Rock  and  Fort  Smith;  Saint 

Francisco. 
Arkansas  Midland;    Saint  Louis, 

and  Southern. 
Saint  Louis,  Iron  Mountain  and  Soul 
Memphis  ami  Little  Rock. 
Texas  and  Saint  Louis  (branch). 
Hot    Springs;    Saint    Louis.  Iron 

Southern. 
Little  Rook,  Mississippi  River  and 
I  Saint  Louis,  Iron  Mountain  and  Soi 
Texas  and  Pacific. 
Little  Rock,  Mississippi  River  and  Ti 

and  Saint  Louis. 
Saint  Louis,  Iron  Mountain  and  Sou 
Little  Rock  and  Fort  Smith. 
Texas  and  Pacific;  Saint  Louis, 
and  Southern  :  Texas  and  Saint 
Mississippi  and  Tennessee. 
Illinois  Central. 
Louisville  and  Nashville. 
Memphis  and  Charleston ;  Mobile  and 
Chesapeake,  Ohio  and  Southwestern. 
Louisville  and  Nashville;  Memphis  ac 
Chesapeake,  Ohio  and  Southw 
Illinois  Central;  Memphis  and  Charli 
Mississippi  and  Tennessee;  Illinois 
Mississippi  and  Tennessee. 
Illinois  Central. 

Louisville  and  Nashville;  Illinois  Ce 
Louisville  and  Nashville;  Nashville,  < 

and  Saint  Louis. 
Illinois  Central. 
Louisville  and  Nashville. 
Memphis  and  Charleston. 
Do. 
I  Louisville  and  Nashville. 
i  Mobile  and  Ohio. 

.    Georgia  Pacific  s  Mobile  and  Ohio. 
Louisville  and  Nashville. 
Al  ibaruf)  Gre  it  South* 
.|  Mobile  and  Ohio. 


..do 


..do  , 
do 

..do. 

.do  . 

do. 
do. 
do. 
do. 

do. 
.do. 
-do. 


..do. 

..do 

..do. 

..do. 

..do 

..do 

..do. 

..do. 

.  do 

..do. 
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DtatrleteonUr. 

Sub-station. 

Time  in 

Bailrosds  co-operating  with  the  Signal  service. 

Mottle 

Meridian,  Mite 

Okolone.Mise 

Central. 
...do 

Alabama  Great8onthern ;  Best  Tennessee,  Virginia 
and  Georgia;  Mobile  and  Ohio;  New  Orleans 
and  Northeastern ;  Vicksbnrg  and  Meridian. 

Mobile  end  Ohio. 

M-rtp—y.. 

Wayneeborough,Miss. 

Birmingham,  Ala 

Calera,  Ala..... 

...do.... 
..  do... 
...do.... 

l>o. 
Alabama  G  rent  Southern  •.  Louisville  and  Nashville. 
Louisville  and  Nashville;  Bast  Tennessee,  Vir- 
ginia and  Georgia. 
Southwestern;   Montgomery  and   Buraula;   Bu- 

faula  and  Clayton. 
Louisville  and  Nashville. 
Do. 

BuJ*ula,Ala 

Fort  Deposit,  Ala  .... 
Greenville.  Ala  ...... 

...do.... 

...do.... 
...do.... 

Marion,  Ala 

...do 

Cincinnati,  &»im*  and  Mobile. 

Opelika,  Ala 

...do.... 

ICAwt  Alabama ;  Cntopib11*  »r»d  WfMifMfP  ;  We*t<wn 

Pine  Apple,  Ala 

...do.... 

of  Alabama. 
Louisville  and  Nashville. 

talma,  "Ala." 

..  do.... 

East  Tennessee,  Virginia  and  Georgia :  Cincinnati, 
Selma  and  Mobile;  Louisville  and  Nashville  t 
New  Orleans  and  Selma;  Pensacola  and  Selma. 

Morgan's  Louisiana  and  Texas ;  Texas  and  Pacific 

Illinois  Central. 

„__ 

Alexandria,  La 

...do  ... 

Amite  City,  La 

...do 

Brookhaven,  Miat .... 
Cheneyville,  La 

...do.... 
...do 

Do. 
Morgan's  Louisisnaand  Texas;  Texas  and  Pacific 
(Merchants'  Union  Telegraph  Line, connecting  with 

Western  Union  lines  at  Minden.) 
Illinois  Central. 
Morgan's  Louisiana  and  Texts ;  Texts,  and  New 

Orleans. 
(Mercbants'Union  Telegraph  Line,oonneoting  with 

Western  Union  lines  at  Minden.) 

Couahatta  Chute,  La.. 

Haalehurst,  Miss 

I*  Fayette,  La 

...do.... 

...do.... 
..  do.... 

\ni>4*m  u 

...do 

Hatches,  Miat 

...do.... 

Natchitoches,  La 

OpelousaSt  La .  ^ , 

...do.... 
..  do 

(Merchant's  Union  Telegraph  Line,  connecting  with 

Western  Union  lines  at  Minden.) 
Morgan's,  Louisiana  and  Texas. 
Texas  and  Pacific. 

SnreveporL  La ....... 

...do 

Whiteville,  La 

...do.... 

Morgan's  Louisiana  and  Texas. 

Brunswick  and  Western;  Savsnnah,  Florida  and 

|»                        « 

Albany,  Ga 

...do 

Allapaha,  Ga 

...do.-.. 

Western;  Southwestern. 
Brunswick  and  Western. 

Bainbridge,  Ga 

Cedar  Keys,  Fla 

...do.... 
...do... 

Savannah,  Florida  and  Western. 
Florida  Transit  and  Peninsular. 

Kastman,  Ga       

..do 

Fernandfnat  Fla 

..do 

Florida  Transit  and  P«n'nsulsrT 

Fort  Gaines,  Ga 

..do 

Jcctup*  Ga. ... 

..do 

Live  Oak,  Fla. 

..do 

Brunswick. 
Savannah,  Florida  and  Western?  Florida  Central 

and  Western. 
Central  of  Georgia. 
Savannah,  Florida  and  Western. 

M*)Vn,G%  --"- 

..do 

..do 

Smith  vilic,  Ga 

..do 

Thomaeviue,  Ga 

Waldo,  Fla 

Way  Croat,  Ga 

..do 

..do 

..do 

Savannah,  Florida  and  Western. 

Florida  Transit  and  Peninsular;  Peninsular. 

Brunswick  and  Western;  Savannah,  Florida  and 
Western. 

Vioktburg  and  Meridian. 

Illinois  Central ;  Natohea,  Jackson  and  Columbus ; 
Vioksburg  and  Meridian. 

Vicksbnrg  and  Meridian. 

Vioksburg,  Shreveport  and  Pacific 

Riohmondand  Danville;  Carolina  Central;  Char- 
lotte, Columbia  and  Augusta. 

Cheraw  and  Darlington;  Cheraw  and  Salisbury. 

Cheraw  and  Darlington ;  Northeastern  i  Wilming- 
ton, Columbia  ana  Augusta. 

Wilmington  and  Weldon ;  Atlantic  and  North  Car- 
olina ;  Richmond  and  Danville. 

C*rnlina.  C*ntrftL 

TkanataiS 

Edwards,  Miss 

..do 

Jackson,  Miss 

..do 

Lake,  Mitt 

..do 

Monroe,  La  

..do 

Wfl— W»yt«m  ... 

Charlotte,  N.C 

Cheraw,  8.  C 

Bastern 
..do 

Florence,  &C. ....... 

..do 

Goldtbonragh,N.C... 

..do 

..do 

New  Berne,  N.C...... 

..do 

Attant'o  and  North  Carolina. 

Raleigh,  KC   '   ,   , 

..do 

Raleigh  and  Gaston;  Raleigh  and  Augusta  Air 

Line ;  Richmond  and  Danville. 
Richmond  and  Danville ;  Western  of  North  Caro- 

Salisbury ^K.  0 

..do 

Wadeeborougb,  N.  C . . 
Weldon,  N.C 

..do 

..do 

lina. 
Carolina  Central ;  Cheraw  and  Salisbury. 
Petersburg;  Raleigh  and  Gaston:  Seaboard  and 

Roanoke;  Wilmington  and  Weldon. 

I  ks,  vary  respectfully,  your  obedient  servant, 


F.  M.  M.  BBALL, 
Second  LieuUnant*  Signal  Oorp*. 
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APPENDIX   16. 


IAet  of  boards  of  trade,  ckamber$  of  commerce,  and  other 


which  had  em 


organieatione 
Juiie  30,  1884/  meteorological  oommittem  to  confer  with  the  Chief  Signal  Officer  of  tke 
Army. 


PlaOS. 


Organisation. 


Committee. 


Albany,  X.Y. 

Alpena,  Mich. 

Astoria,  Oreg . 
Atlanta,  Ge... 


Angnsta,Ga 

Baltimore,  Md... 
Bismarck,  Dak... 
Block  Island,  B.  I. 

Boston,  Mass 

Bnflalo,N.Y 


Charleston,  a  C. 
>,Tei 


Chicago,  111 

Cincinnati,  Ohio. 


Cleveland,  Ohio... 
Colombo*.  Ohio... 
Denver,  Colorado . 

Dot  Moines,  Iowa. 


Detroit,  Mich... 
Dobnque,  Iowa . 


Duluth,Minn 

Brie,  Pa 

Grand  Haven,  Mich. 

Huron,  Dak 

Indianapolis, Ind  .... 


Indianola.Tex.... 
Jacksonville,  Fla . 


La  Crosse,  Wis 

Leavenworth,  Kans. . 
Los  Angeles,  Cal 


Louisville,  Ky  . 


Do. 


Memphis,  Tenn . 


Board  of  Trade 

Board  of  Underwriters . 


Chamber  of  Commerce  .... 
Board  of  Trade  and  Acad- 
emy of  Science. 
Cotton  Exchange 


Board  of  Trade . 
Board  of  Trade . 


Society  of  Arts 

Merchants'  Exchange  . 


Chamber  of  Commerce 

Iron   and  Coal   Manufact- 
urers' Association. 


Board  of  Trade 

Board  ot  Trade  and  Trans- 
portation Committee. 


Board  of  Trade. 
Board  of  Trade . 


Chamber  of  Commerce  and 
Board  of  Trade. 

Board  of  Trade 


Board  of  Trade 

Board  of  Trade 


Chamber  ot  Commerce  . 
Board  of  Trade 


Board  of  Trade . 
Board  of  Trade . 


Board  of  T^ade . 

Board  of  Trade . 
Board  of  Trade . 
Board  of  Trade  . 

Board  of  Trade  . 


Polytechnic  Society  ■ 
Cotton  Exchange  — 


r,  J.  D. 


Charles  B.  TflHnghsst,  J.  To 
sing,  Walter  McEwan. 

Henry  &  Seage,  John  N.  ] 
Holmes.  B.  F.  Loce,  Charles  H.  J 

Dr.  A.  C.  BJnney,  M.  C.  Crosby. 

B.  W.  Frobel,  J.  T.  Henderson,  B.  J.  Bea- 
ding. 

J.  M.  Anderson,  W.  J.  Pollard,  G.  X. 
Moore. 

B.  W.  Cator,  D.  L  Bartlett  Germon  H. 
Hnnt,  Frank  H.  Jenkins,  D.  T.  Bosby. 

Dr.  William  A .  Bently,  F.  W.  McKinney, 
F.  A.  Leavenworth. 

B.  B.  Mitchell,  Bay  D.  Iittlsneld,  Charim 

Prof  William  H.Niles,  Jacob  A.  Dresser, 
George  L  Roberta. 

George  B.  Mathews  Charles  A.  Sweet, 
John  N.  8catcherd,  Jewett  M.  Rich- 
mond, Edward  W.  Eamea 

C.  Gravely,  F.  W.  Dawson,  A.  D.  Cohen. 
Bev.  J.  W.  Bachman,  F.  J.  Bennett,  D.  W. 

Chase,  a  B.  Lowe,  John  A.  Hart,  &  B. 

Bead,  C.  D.  McGofley. 
W.  H.  Crocker,  a  D. Foss,  L.  G.  HoUey. 
T.    B.   Livesey,    George  C    Clements, 

Charles  H.  Law,  Alexander  HOI,  A.  M. 

Dolph. 
B.  KWinslow,  B.  T.  Lyon,  Capi.  W.  ft. 

Guyles. 
George  W..Twiss,  George  Cole,  J.B.K. 

Connelly. 
Charles  F.  Wilson,  F.  J.  V.  Ski*  Jobs 

Brisbee  Walker,  Joseph  T.  Corntata, 

B.  H.  Beyle*. 
J.  P.  Bnshnell,  a  A.  Robertson,  W.  A 

Warfield, 
T.  P.  Kail,  J.  W.  Flynn. 
Dr.  A.  Horr,  T.  W.  Roete,  &  M.  Langwor- 

thy. 
Capt  B.  G.  Yoenm,  C.  D.  Wright,  A  J. 

Miller. 
John  Oliver,  W.  B.  Trask,  a  H.  WaV 

bridge. 
Hon.  Dwight  Catler,  T.  W.  Kirby,  Will- 
iam Wallace. 
John  Cain,  Angostine  Davis,  Hon.  George 

W.  Sterling. 
John  H.  Holuday,  Fred.  Bagge,  John  W. 

Ray. 
H.  J.  Hack,  Emile  Reiflert 
Dr.  A.  a  Baldwin,  M.  W.  Drew,  G.  W. 

Garrets  A.  W.  Barre. 

D.  A.  McDonald,  W.  W.  Jones,  John  Ess. 
Dr.  R  J.  Broken,  Judge  L.  Hawn,  L.  Mavo. 
Engene  Germain,  John  B.  Mathews,  Jobs 

KNiles. 
William  Cornwall  Jr.,  J.  B.  Speed,  Gi*- 
bam  Wilder,  J.  A. Tanner,  B.  H. Bowes, 
Nick.  Finzer,  B.  M.  Kelly. 

E.  A.  Grant  M.  D.JLLTd.  ;  Prof  J.  A 
Tanner,  M.  D.;  Prof  H.  W.  Sates, 
Ph.D. 

Gen.  R.  F.  Patterson,  C.  E.  F.  HsU,  C.  B 
Tucker,  D.  P.  Hadden,  F.  Frisch.  X. 
Gavin,  B.  F.  GhOson,  J.  B.  Godwin. 
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List  of  boards  of  trade,  chamber*  of  commerce,  fo. — Continued. 


Name  of  organisation. 


Committee. 


Memphis,  TcnnM 
Milwaukee,  Wis. 


Mobile,  Ala 

Do 

Veshvule,  Torn . 


lew  Haven,  Conn ., 
Hew  London,  Conn . 


Do..- 


Hew  York  City. 

VozftAcTa 

QnakatKenr.... 
Otvero,H.Y... 


Philadelphia,  Fa. 
Pittsburgh,  Pa .. 


Portland,  Me... 
Portland,  Oreg. 


•,H.  T.... 


§ea  Diego,  Cal 

Saadoaky.Ohlo.... 

ssnlrsneuaa,  Gal. 

8avsnnah,Q*> , 

Shreveport,  La , 

8emtl£ui*tMo.... 


Saint  Paul,] 

Tekdo^OUo 

V**sbuTg,Miee. 


Taekton,Dek. 


Merchants'  Exchange. . . 
Chamber  of  Commerce. 


Cotton  Exchange 

Chamber  of  Commerce. , 
Merchants'  Exchange. .. 
Chamber  of  Commerce. 


Cotton  Exchange 
Produce  Exchange. . 
Sugar  Exchange.... 

Cotton  Exchange . . 


Horfolk    and    Portsmouth 

Cotton  Exchange. 
Board  of  Trade 


Board  of  Trade . 


Board  of  Trade  and  Ex- 
change. 
Maritime  Exchange 


Coal  Exchange  . 


Board  of  Trade 
Chamber  of 
Board  of  Trade. 


Society  of  Natural  History  . 
Board  of  Trade  and  City 

Council. 
Chamber  of  Commerce 


Cotton  Exchange 

Cotton  Bxohange 

Cotton  Exchange 


Merchants'  Bxohange . 


Chamber  of  Commerce 

Toledo  Produce  Exchange . 


Chamber  of  Commerce  . 
Board  of  Trade 


L.  N.  Bates,  W.  T.  Stone,  A.  Yaearro. 

John  L.  Hathaway,  John  B.  Merrill,  David 
Vance. 

W.  H.  Gardner,  Adolph  Proskaner,  D.  E. 
Huffcr. 

Hon.  Peter  Hamilton,  W.  H.  Gardner,  E. 
O.  Zadek. 

J.  W.  Hopkins,  E.  D.  Hicks,  H.  W.  Grant- 
land. 

Henry  G.  Lewis,  Johnson  T.  Piatt 

James  Fitch,  George  T.  MarehalLH.  & 
Bartlett,  E.  A.  Delaney,  B.  M. Water- 
man.  Leonard  Smith. 

J.  L.  McLean,  R.  &  Day,  J.  P.  Dobbins. 

J.  T.  Biodnax,  H.  J.  Roman,  C.  H.  Allen. 

J.  Berkley,  B.  M.  King,  W.  B.  Bloomfleld. 
P.  Lanaux,  W.  Henderson. 

Walter  T.  Miller.  James  F.  Maury,  Will- 
lam  P.  Campbell. 

John  N.  Yaughan,  Adam  TredwelL 

Thomas  Gibson,  C.  T.  Goodman,  G.  V. 


J  L.  McWhorter,  A.  S.  Failing,  W.  R. 

Hoamer. 
Hon.  S.  C.  Cobb,  Hon.  L  M.  Tarble,  H. 

Bears. 
Charles  Gibbons,  Jr.,  E.  X.  Stevenson,  E. 

P.  Parker. 
Bichsrd  Barrows,  M.  B.  Lynn,  John  W. 

Risher. 
C.  K.  Farley,  M.  X.  Rich-William  8enter. 
A.  F.  Sears,  George  H.  Hlmes,  Frank  De- 

kum. 
John  Siddons,  H.  &  Hehard,  George  Scho- 

fleld. 
Dr.  G.  W.  Barnes,  E.  J.  Buell,  C.  J.  Fox. 
J.  O.  Moss,  C.  xTRyan,  R.  B.  Hubbard. 

William  L.  Merry,  Jaoob  8.  Taber,  W.  W. 

Dodge. 
C.  M.  Hoist,  A.  L.  Hartridge,  J.  J.  Wilder. 
C.  H.  Minge.  J.  &  Zeigler,  J.  C.  Soape. 
C.  M.  Donaldson,  C.  W.  Simmons,  E.  D. 

Meier,  C.  G.  Peper,  J.  A.  Woolsridge, 

C.  L.  Dean,  J.  H.  Coaswell. 
R.  S.  McCormick,  Hanson  Basin,  John 

Bird,  J.  L.  Huse,  R.  M.  Hubbard,  Jacob 

8ohaeffer,  R.  F.  Seas. 
R.  O  Sweeney,  Bev.  David  Breed,  M.  N. 

Kellogg. 
W.  T.  Walker,  W.  H.  Bellman,  John  Cum- 

minss. 
Thomas  Mount.  Dr.  G.  W.  Howard,  Capi. 

E.  C.  Carroll,  J.  D.  Tinney. 
A.  H.  Van  Bokkelen,  George  Harries, 

William  L.DeRosset. 
J.  0.  McVay,  A.  W.  Barber,  J.  V.  1 
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APPENDIX    17. 
Stations  inspected,  by  whom,  and  when,  during  fiscal  pear  ending  June  30, 1864. 


Station. 


Albany,  N.  Y 

Assinaboine,  Fort,  Mont. . 

Astoria,  Oreg 

Atlanta,  Ga 

Baltimore,  Md 

Bennett.  Fort,  Mont 

Benton,  Fort,  Mont 

Bismarck,  Dak 


Boston,  Man 

Buffalo,  N.Y 

Bufbrd,  Fort,  Dak 

Camp  Poplar  River,  Mont . 

Cape  Henry,  Va 

Canby,  Fort,  Wash.  X 

Cairo,  121 

Cheyenne,  Wyo. 


Chattanooga,  Tei 
Chicago,  111 


Cincinnati,  Ohio 

Cleveland.  Ohio 

Cobut  d'Alene,  Fort,  Idaho. 

Colnm  bos.  Ohio 

Crescent  Bay,  Wash.  T 

Coster,  Fort,  Mont 

Davis,  Fort,  Tex 

Davenport,  Iowa 

Dayton,  Waah.T 

Deadwood.Dak 

Dee  Moines,  Iowa 

Dnbuqoe,  Iowa 

Bastport,  Me 

XI  Paso,  Tex 

Brie,  Pa 

Fort  Smith,  Ark 

Hstteras,N.C 

Helena.  Mont 

Hoko,  Wash.T 

Indianapolis,  Ind 

Keokuk,  Iowa . 


Kitty  Hawk,  N.  C . 
KnorviUe,  T 


j,Tenn. 
Lapwai,  Fort,  Idaho . 

Lewiaton,  Idaho 

Idttte  Bock,  Ark.... 

Louisville,  Ky 

Do. 


Los  AnpelefljCal 

Lynchburg,  v  a 

Maginnis,  Fort,  Mont .. 

Ma&a,Tex 

Meade.  Fort,  Dak 

Memphis,  Tenn 

Milwaukee,  Wis 

Montgomery,  Ala 

Nashville,  Tenn 

Neah  Bay,  Wash 

New  Haven,  Conn 

New  London,  Conn 

New  Shoreham,  R»  I . . . . 

New  York,  N.Y 

North  Platte,  Nebr 

Olj-mpia.Waah.T 

Omaha.  Nebr 

Oswego,  N.Y 

Palestine,  Tex 

Philadelphia,  Pa 

Pittsburg,  Pa 

Port  Angeles,  Wash.  T . 

158 


By  whom  inspected. 


Lieut.  Joseph  &  Powell,  Signal  Corps,  TJ.  6.  A 

Lieut.  J.  P.  Story,  acting  signal  officer 

Lieut.  Frank  Greene,  8ignal  Corps,  TJ.  8.  A  . . 
Lieut.  R.  B.  Watkina,  Signal  Corps,  U.  &  A  . . 
Lieut.  Joseph  &  Powell,  Signal  Corps,  TJ.  S.  A 

Lieut.  J.  P.  Story,  acting  signal  officer 

, do 

do 


Lieut.  Joseph  8.  Powell,  Signal  Corps,  IT.  a  A 

do 

Lieut-.  J.P.Story,  acting  signal  officer 

do 

Lieut.  Robert  Craig,  acting  signal  officer 

Lieut  Frank  Greene,  Signal  Corps,  U.  8.  A . . . 
Lieut  R.  B.  Watklos,  Signal  Corps,  U.  &  A. . . 

Lieut  J.  P.  Story,  acting  signal  offioer 

Lieut  R.  B.  Waikins,  Signal  Corps,  TJ.  &  A 

Lieut  P.  H  Bay.  acting  signal  officer 

Lieut  R.  B  Watklns.  Signal  Corps,  T?.  8.  A. . . 

Lieut  P.  H.  Ray,  acting  signal  offioer 

Lieut  Frank  Greeny  Signal  Corps,  U.  S.  A  . . , 
Lieut  R.  B.  Watklns,  Signal  Corps,  U.  S.  A  . . . 
Lieut  Frank  Greene,  Signal  Corps,  U.  S.  A  . . . 

Lieut  J.  P.  Story,  acting  signal  officer 

Liout  L.  K.  Sebree,  Signal  Corps,  U.  &  A 

Lieut  P.  H.  Ray,  acting  signal  offioer 

Lieut  Frank  Greene,  Signal  Corps,  U.  8.  A  . . . 

Lieut  J.  P.  Story,  acting  signal  officer 

Lieut  P.  H.  Ray,  acting  signal  offioer 

do  .  

Lieut  Joseph  &  Powell,  Signal  Corps,  TJ.  &  A . 

Lieut  L.  B.  Sebree,  Signal  Corps,  U.  8.  A 

Lieut  P.  H.Ray,  acting  signal  offioer.    .  

Lieut  R.  B.  WatkJns,  Signal  Corps,  U.  S.  A.. 

Lieut  Robert  Craig,  acting  signal  offioer 

Lieut  J.  P.  Storj ,  acting  signal  officer 

Lieut  Frank  Greene,  Signal  Corps,  U.  &  A  . . . 

Lieut  P.  H.  Ray,  acting  signal  officer 

do 

Lieut  Robert  Craig,  acting  signal  offioer 

Lieut  R.  B.  Watklns,  Signal  Corps,  U.  8.  A . . . 
Lieut  Frank  Greene,  Signal  Corps,  U.  &  A . . . . 

do 

Lieut  R.  B.  Watklns,  Signal  Corps,  17.  S.  A . . . 

Lieut  P.  H.  Ray.  acting  signal  officer 

Lieut  R.  B.  Watkina,  Signal  Corps,  U.  &  A  . . . 

Lieut  R.  H.  Fletcher,  U/B.  A 

Lieut  R.  B.  Watklns,  8ignal  Corps,  U.  8.  A  . . . 

Lieut  J.  P.  Story,  acting  signal  offioer 

Lieut  L.  E.  Sebree,  8ignal  Corps,  U.  a  A. , 


Lieut  J.  P.  Story,  acting  signal  offioer. 
Lieut  R.  B.  Watklns,  8ignal  Corps,  TJ.  8.  A  . . 

Lieut  P.  H  Ray,  acting  signal  offioer 

Lieut  R  B.  Watklns,  Signal  Corps,  U.  S.  A  . . 

.....do 

Lieut  Frank  Greene,  Signal  Corps,  TJ.  8.  A. . . 
Lieut  Joseph  &  Powell,  Signal  -Corps,  IT.  8^ 

do ~. 

do 


.do  . 


Lieut  J.  P.  Story,  acting  signal  offioer 

Lieut  Frank  Greene,  Signal  Corps,  TJ.  8.  A  . .. 

Lieut  J.  P.  Story,  acting  signal  offioer 

Lieut  Joseph  8.  Powell,  Signal  Corps.  TJ.&  A 
Lieut  R.  B.  watkina,  Signal  Corps,  u.  a  A  . . . 
Lieut  Joseph  S.  Powell,  signal  Corps,  TJ.  8.  A 

Lieut  P.  H.  Ray,  acting  signal  offioer 

Lieut  Frank  Greene,  Signal  Corps,  TJ.  8.  A. . . 


Whan  inspected. 


March  2, 8, 1884. 
September  6, 7, 8, 1888. 
September  9, 1888. 
April  5-7, 188s. 
April  2,1884. 
July  20-28, 1888. 
September  4-12, 1888. 
Jnly81,  August  1,2,8, 

March  5, 8, 7, 8,1884. 
February  24, 25,28, 1884. 
September  7, 8, 0,1888. 
August  9-18, 1888. 
July  8, 9, 1888. 
September  11, 12, 13, 1888. 
May  12, 18, 1884. 
November  6-8, 1888. 
March  20,27, 28, 1884, 
January  28, 1884. 
May  17, 18, 18, 1884. 
March  11, 12, 1884. 
October  80, 1888. 
May  21, 22, 1884. 
October  30, 1883. 
September  23-26, 
October  18, 18,  id 
February  23, 1884. 
December  6-10, 1868. 
September  28, 29. 1883. 
February  26,1364. 
February  21, 22, 1884. 
March  8-10, 1884. 
October  10-15, 1888. 
March  14, 1884. 
May  8, 9, 1884. 
June  28-80, 1883. 
September  17, 18, 1888. 
September  28, 1888. 
March  8-10, 1684. 
February  2*  1884. 
July  8, 4, 1883. 
March  26-38, 1884. 
August  25, 1888. 
August  24, 1888. 
April  25, 28, 1884. 
March  6, 7, 1884. 
May  15, 16, 1884. 
February  29, 1884. 
March  24, 1884. 
August  28. 29. 1888. 
October  14,1883. 
September  30. 1888. 
April  21-28, 1884. 
February  11, 14, 1884. 
April  14, 15, 1884. 
April  1-3, 1884. 
September  27, 1888. 
March  22, 23, 1884. 
March  18, 19, 1884. 
March  20, 21, 1884. 
March  24-26, 1884. 
October  9, 10, 1888. 
September  16-18, 1883. 
June  10, 1888. 
Feb.  29,  and  Mar.  1, 1881 
May  1,2, 1884. 
March  27-29, 1884. 
January  22, 24, 1884. 
October  1-8, 1883. 
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Station*  impeded,  5y  whom,  and  wkm,  during  fiscal  fear  ending  June  30, 1884. 


By  whom  inspected. 


When  Inspected. 


Portland,  Oreg 

Portland,  Me 

Portsmouth,  N.C 

Provineetown,  Maes 

Pyaht,  Wash.  T 

Rochester,  X.Y 

Roseburg,  Oreg 

San  Diego,  Cal 

Sandusky,  Ohio 

Saint  Lonim  Mo 

Shaw,  Fort,  Mont 

Shreveport,  La 

Spokane  Falls,  Wash.  T.. 
Spokane,  Fort.  Wash.  T. . . 

Springfield,  ifl 

Stevens,  Fort,  Oreg 

Stockton,  Fort,  Tex 

Sully,  Fork  Dak 

Tatoosh  Island,  Wash.  T. . 

Vleksbnrg,Miss 

YenktonTDak 

Yates,  Fort,  Dak 


Lieut  Frank  Greene,  Signal  Corps, U.S.  A... 
Lieut  Joseph  &  Powell,  Signal  Corps,  IT.  a  A. 

Lient.  Robert  Craig,  acting  signal  officer 

lient  Joseph  8.  PowelL  Signal  Corps.  U.  &  A 
Lient  Frank  Greene,  Signal  Corps,  u.  S.  A  . . . 
Lient  Joseph  a  Powell,  signal  Corps.  IT.  8.  A 
Lient  Frank  Greene,  Signal  Corps,  U.  S.  A . . . 

Lient  R.  H.  Fletcher.  U.  S.  A 

Lient.  P.  H.  Ray,  acting  signal  offloer 

do 

Lient  J.  P.  Story,  acting  signal  officer 

Lieut  R.  B.  Watkins,  Signal  Corps,  U.  S.  A  . . . 
Lient  Frank  Greene,  Signal  Corps,  U.  S.  A. . . . 
do 


Lient  P.  H.  Ray,  acting  signal  officer 

Lieut  Frank  Greene,  Signal  Corps,  U.  S.  A  . . 
lient  L.  £.  Sebree,  Signal  Corps  u.  &  A ..... . 

Lient  J.  P.  Story,  acting  signal  officer 

Lient  Frank  Greene,  Signal  Corps,  XT.  8.  A . . 
Lient  R.  B.  Watkins,  Signal  Corps,  TJ.  S.  A  . . 

Lient  J.  P.  Story,  acting  signal  offloer 

do 


October  6-8, 1888. 
Maroh  8-10, 1884. 
June  27, 28, 1888. 
Match  16, 16,1884. 
September  80, 1883. 
February  26, 1884. 
October  18-21, 1883. 
February  29, 1884. 
March  12, 18, 1884. 
February  27-29, 1884. 
September  14, 16, 1888. 
April  28, 29, 1884. 
August  28-80, 1868. 
September  3, 4, 1888. 
March  1-4,1884. 
September  10, 1888. 
October  9, 10, 1888. 
July  23.  1683. 
September  26-87, 1888. 
April  17, 18, 1884 
June  14, 1888. 
July  28, 29, 1888. 
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APPENDIX    x8. 

List  of  places  for  wkiok  station*  have  hem  requested  but  not  ettabUeked,  to  Jmme  30f  1864. 


Place. 


Alabama: 

Auburn  (Agricultural  and  Me- 
chanical College) . 


Coffeevffle 

Butaw 

Florence 

FriendYille 

Marion 

Trinity 

Arkansas : 

Fayetteville     (Arkansas 

due  trial  University). 
Fulton 


Hot  Springs 

Judson  University. 


California : 

Bakersaeld 

Cheyenne  Wells 

Oakland.  (University  of  Califor- 
nia). 


Table  Mountain. 

Tulare 

Wilmington 

Colorado : 

Fountain 

Leudville 


May  14,1872 
Deo.  28,1880 
Jan.  4,1881 
Deo.  20,1882 
July  20, 1872 
Apr.  20, 1880 
Kov.  6,1876 
Oct  16,1881 
Mar.    4,1882 

Feb.  17,1874 
Sept  28, 1881 
Deo.  28,1876 
Deo.  21,1879 
Aug.  2,1871 
Deo.  10,1877 
Aug.  18,1877 


May 

July 

Feb. 

Mar. 

Apr. 

Oct. 

June 

Jan. 


6,1878 

14. 1874 
27,1877 
12, 1874 
12,1881 
16,1884 

4,1883 
29,1884 

4,1881 


Mount  Massive 

Summit 

The  Parks  of  Colorado  . 
Connecticut: 

Hartford 

Mohawk  Mountains 

Kaco  Uock  Light-house  . 

The  National  Fark 

Dakota: 

Aberdeen 

Chamberlain  


Lisbon 

Pierre 

Randall,  Fort 

Kichardton    

Thompson,  Fort 

Young  Man's  Butte 

Delaware : 

Cape  Henlopen 

Newark  (Delaware  College) . 

Ocean  View 

Wilmington 

Florida: 

Apalachicola    

Fort  Jupiter  Light 


Lawtey 

Palatka .., 

Tallahassee 

Three  or  four  additional  sta- 
tions in  the  interior  of  the 
State. 

Titusville ,., 

Georgia: 

Doboy  Island 

New  Switzerland 

160 


Deo.  4,1871 

Jan.  17,1880 

Feb.  9,1881 

Feb.  28,1882 

Jan.  7, 1880 

May  24,1871 

Jan.  21,1876 
Oct.  14,1882 
Nov.  20, 1880 
Nov.  7,1880 


Feb 
June 
July 
Nov. 
Nov. 
Jan. 
Nov. 
Dec 
June 
Deo. 


18,1882 
22,1882 
17, 1882 
15. 1882 
16,1882 
6,1838 
9,1871 
6,1883 
18,1874 
6,1883 


Deo.  22,1876 
Jan.  11,1872 
Apr.  18,1884 
Jan.    24,1872 


Sept 

Deo. 

Deo. 

Jan. 

Feb 

Oot 

Feb 

Jane 

May 


10,1883 
27,1881 
81, 1881 
14,1882 

4,1882 
27,1882 
17, 1873 
12,1876 

6,1875 


No  date. 

Jan.  26,1879 
Feb.    2,1882 


tinned. 


Idaho: 

Franklin 

Silver  City 

Illinois: 

Abingdon  (Abingdon  College)  . 

Bloomington 

Carbondale  (Southern  Illinois 
Normal  University). 

Carthage 

Decatur 

Galena  

Grand  Town 

Grayville 

Jacksonville 

Metamora 

Pana 

Princeton 

Qulncy 

Sandwich 

Indiana : 

Crawfordaville  (Wabash  Col- 
lege). 

Fort  Wayne 

Lafayette  (Purdue  University) 

Leavenworth 

New  Albany 

Noblesville 

Rockville 

Vinoennes 

Iowa: 

Afton 

Algona  

Ames  (State  Agricultural  Col. 
lege). 

Cedar  Rapids 

Fort  Dodge 

Iowa  City  (State  University)  . . 

Mason  City 

Montioello  

Sheldon 

Sioux  City 

Kansas: 

Ellsworth 

Emporia  (State  Normal  School)  . 

Gaylord 

Grainfleld -. 

Lawrence  (University  of  Kan- 
sas). 

On  plains  of  Western  Kansas 
and  regions  to  southward 
and  westward. 

Salina 

Towanda 

Wichita 

Kentucky; 

Anchorage 


Apr.  24,1874 
Jan.  21,1151 
Deo.  4,1819 
Mar.  «,18» 
Mar.  16,la77 
July  19^158 

Jury  23,1839 
Feb.     9^1811 

Apr.  1, 1874 
Aug.  30. 1874 
Oot  1,1*73 
Oot  2,18» 
Sept  2,1872 
Aug.  86,1874 
Sep.  14,1871 
Mar.  21,1873 
June  7,1878 
Mar.  15,1875 
Ang.  8,1671 
Jan.  17,1819 
Ang.  11. 1871 
Jan.  4,187? 
July  25,187* 
Deo.  3,1879 
Jan.  22,1873 

Jane   6,1874 

Apr.  12.187* 
Apr.  14,1879 
Oot  13,133 
Apr.  12.1872 
July  27,189 
Dec  8,1*83 
Jane  15, 1878 

Feb  17.1875 
Feb.  14,1878 
Jan.  2*187* 

Feb.  11,1881 
Nov.  4,1875 
Deo.  14,1871 
Jan.  6,1878 
Jan.  8,1875 
Oct  6.18H 
Dec  11,1*8 
Apr.  15,1877 
July  18,1881 
July  18,163 

July  14.1874 

July  21,1874 

Mar.  6,187* 

*eh  8,1881 

Dec  27,1871 

Mar.  8,1881 

Jan.  Hlf* 

May  6,189 

Jan  7,18B 

Dec  21,1371 


July  17,1878 
Apr.  i.W 
Feb.  12,12 
Jnly  Vt.V» 

Mar.  81,1877 
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IAti  of  plaoe$for  which  ttatiom  hav§  hem  rapMriei,  4*. — Continued. 


Place. 


Kentucky—Continued. 

Carrolton 

Lexington 

Biehmond 


Balixe 

Baton  Bouge  (State  University 

and   Agricultural  and  Me* 

cbanieal  College). 
Lake  Charles 


Southwest  Pass  (Passal'Outre), 


Augusta  (United  8tates  Ar- 


Beltast 

Calais 

Crumples  Island. . 


Cntier 

Green  Mountain 

Oreno  (State  Agricultural  Col- 
lege). 

PenobseotBay  (entrance) 

White  Head 


Maryland: 
State 


Agricultural  College . 


Maaaachusetts : 

Amherst  (State  Agricultural 
College). 

Nantucket 

Pittsfield , 

8outh  Framlngham  (State  Ar- 
senal). 


Vineyard  Haven 

Michigan: 

Ann   Arbor    (University    of 
Michigan). 

Eagle  Saver 

Glen  Haven 


HQladale 

Huron  City. 


Lansing    (State   Agricultural 
College). 


Manitou  Island . 

Nile* 

Paw  Paw 

Port  Hope ...... 

Three  fibers  ... 
Whitehall 


Breckenridge 

Detroit 

Minneapolis     (University    of 

Minnesota). 
NewUlm 


Northneld  (Caxleton  College) . 


Beed's  Landing 

Mississippi: 

Chatawa  (College  of  the  Be- 

demptlonist  Fathers). 
Inka 


Starkville 


Miasourl: 
Cartilage. 


Glasgow  — 
Maugham 


6730  BIG 11 


Mar.  6,1881 
Apr.  22,1882 
Apr.  22,1884 

Oct  81,1871 
Feb.  26,1881 


June  12, 1875 
Oct  15,1877 
Mar.  20,1871 

Feb.  16,1883 

Aug.  6, 1872 
Jane  16, 1874 
Dee.  4,1881 
Dec  10,1881 
Feb.  8,1884 
Apr.  8,1882 
Sept  21, 1882 
Oct  19,1871 
Feb.  17,1878 
Jan.  10,1882 
Feb.  28,1881 

Apr.  18,1872 
June  21, 1872 

Mar.  80,1878 

Mar.  8,1881 
Dec  20,1879 
Apr.  18,1881 
July  28,1881 
Aug.  22,1881 
Dec  18,1871 

Nov.  28, 1871 

Jan.  21,1882 
June  11, 1881 
Dec  4,1881 
Mar.  4,1882 
Aug.  6,1871 
Jan.  27,1877 
Feb.  19,1871 
Jan.  12,1876 
Dec  18,1888 
Feb.  25,1882 
Oct  24,1881 
July  27,1881 
Apr.  8,1876 
July  22,1871 
May  80,1876 
Mar.  29,1879 
Oct     6, 1879 

Feb.  17,1881 
Feb.  2, 1873 
Feb.  21,1872 

July  10,1872 
Dec  15,1881 
May  28, 1879 
Nov.  19,1880 
June  25, 1877 

July  18,1874 

Mar.  25,1872 
Jan.  9,1881 
June  26,1884 
July  20,1862 

Aug.  15, 1873 
Jan.  27,1888 
Mar.  8,1880 
Mar.  21,1884 
May  21,1884 


Missouri— Continued. 

ma mm 

City 

Pierce  City 

Bolla    (Missouri     Sohool    of 

Mines). 
8aint  Joseph  (University  of 

Missouri). 

Saint  Louis  (College  of  the 
Christian  Brothers). 

Springfield    

Montana: 

Bedford 

Butte 

Etohetah 

Livingston........ ............. 

Missoula 

Wolf  Point 

Nebraska: 

Beatrice 

Columbus 

Fairbury 

Lincoln 

Nebraska  City 

Nevada: 

Carson  City 

New  Jersey: 

Camden  (Th©  River  Iron  Works) 

Neshanio  Mountains  (Somer- 
set County). 

Somerset  County  (latitude,  40° 
80';  longitude,  74©  42*). 
New  Hampshire : 

DoverPoint 

Gorham 

Isles  of  Shoals 

Manchester 

Milton 

Mount  Xearsarge 

Mount  Massilank 

New  Mexico: 

Cimarron 

New  York: 

Alfred  Centre   (Alfred  Uni- 
versity). 

CatsklU  Mountains 

Deposit 

Ithaca  (Cornell  University) ... 


Long  Beach  (Long  Island) . 


Ogdensburg  

Overlook  Mountains . 

Plattsburg 

Port  Jervis 

Sodus  Point 


>y 

ilsland. 


Starke: 
Staten 


Suspension  Bridge  (8eminary 

01  our  Lady  of  Angels). 
Syracuse 


The  Vista   (Cstskffl  Mount- 
sins). 

Tioonderoga 

Watertown 


Whitestone  (Long  Island) . 
North  Carolina: 

Alleghany  Mountains 


Digitized  by 


Aug.  81, 1871 
Jan.  4, 1882 
Mar.  80,1884 
Apr.  9,1874 
Nov.  10,1880 
May    6,1880 

July  J7.1876 
Jan.  22,1882 
Mar.  15,1888 
Mar.  12,1884 

Feb.    9,1884 

Apr.  10,1881 
Oct  11,1879 
Oct  21,1881 
Mar.  15,1883 
June  26, 1882 
June  16, 1882 

Mar.  8,1874 
Sept,  6,1871 
May  12,1876 
Mar.  4,1884 
Aug.  14,1874 

Mar.    6,1876 

July  29,1874 
Apr.  12,1878 

Deo.  22,1878 


Jan.  18,1872 
Mar.  80,1874 
Sept  10, 1879 
Jan.  21,1878 
Jan.  8,1888 
Oct  28,1874 
Aug.  16,1871 

Dec    8,1880 

Jan.  12,1877 

June  21, 1883 
Apr.  1,1872 
Aug.  8,1872 
Nov.  18,1872 
Nov.  22,1872 
Jan.  26,1878 
Jan.  8,1876 
Mar.  17,1875 
Apr.  17,1875 
May  7,1878 
Aug.  8,1878 
Oct  16,1880 
May  25,1872 
Mar.  7,1879 
May  28,1872 
Nov.  8,1881 
Feb.  14,1888 
Aug.  8,1878 
June  9,1871 
June  20, 1871 
May  14,1880 

May  9,1874 
May  11,1874 
Feb.    6,1878 

Feb.  21,1882 
June  21, 1871 
June  21, 1878 
Mar.  9,1876 
Dec  29,1881 

July  26,1878 
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IAst  ofpl€Lce8for  which  $tation$  have  been  requeeted,  4*c. — Continued. 


Place. 


North  Carolina— Continued. 
Beaufort 


Black    Dome    (Black    Mount- 
ains). 


Body  Island 

Chad bourne 

DaimllecMocksvitleandSouth- 
we*t<?rn  Railroad). 

Great  Natahalee  (Bald  Mount- 
ains). 

Hibritton  Mountains 

Highlands 


Data. 


Feb. 
Feb. 
July 
Feb. 
Dec 
Jan. 
Apr. 
July 
July 


10,1879 
15, 1881 
34,1882 
12,1872 
10,1880 
28,1881 
17, 1871 
4,1883 
20,1881 


Apr.    1,1872 


Lenoir 

Mount  Mitchell.. 
Mount  Stooley  ... 

Oenicoke 

Roane  Mountain. 
Statesville 


S  wansborough .......  — 

Winston 

Ohio: 

Davton    (National    Soldiers' 
ilk)  rue). 

Hillsborough 

Irontou    

Kelly's  Island 


Oxford. 


tenia . 
Oregon : 

Baker  City 

Corvallis 

Point  Adams  — 
Tillamook  Rock . 


Pennsylvania: 

Alloona 

Berks  (summit  of  Blue  Ridge 
Mountains). 

Carlisle 

Catasauqua 

Chambersburg 

Easton.   

Frankliuville 

Gallatin 

Greensboro  a  gh 


Harrisburg  . 


Heilmandale 

Hutuinclatown 

Kutztown  (Keystone State  Nor- 
mal School).* 

Media  . 

Mount  Pisgah  (Bradford 
County). 

Mount  Pleasant  (Mount  Pleas- 
ant Academy). 

Tionesta 

Wilkes  Barre 

South  Carolina: 

Aiken 


Laurent  

Tennessee: 

Bristol.  ... 
C  larks  ville. 
Mouat 


Jan. 

Dec. 

Dec. 

Dec. 

Feb. 

July 

Aug. 

Oct 

June 

July 

Nov. 

Jan. 

Sept. 

Mar. 

Feb. 
Feb. 
Sept. 
Mar. 
May 
Deo. 
Aug. 
Feb. 
Aug. 
Feb. 
Jane 

Feb. 
Jan. 
Aug. 
Aug. 
Deo. 
Jan. 
June 
Jan. 
Mar. 


28,1881 
13, 1881 
20.1881 

30. 1881 
12,1884 
28,1875 
29,1878 

19. 1882 
29,1877 
19,  1878 
17, 1877 
29,1879 

4, 1879 
17, 1880 

11, 1873 
1,1875 
3,1881 

25. 1875 

25. 1876 
17,1870 
19, 1880 
22, 1882 

6,1882 
7,1881 
30,1871 

9,1876 
17,1884 
26, 1880 
26,1880 
27,1880 

3,1881 
20,1881 
31,1882 

8,1882 


Feb.   17,1872 
Sept.    9,1881 


May 

Sept. 

June 

Aug. 

Dec. 

Feb. 

Dec. 

Jan. 

Aug. 

Feb. 

Oct 

Apr. 

June 

Sept. 

Oct. 
Mar. 


4,1876 
11,1871 
12, 1871 

15. 1871 
1,1882 

17. 1872 
28,1872 

10. 1873 

15. 1871 
26,1881 
20,1881 

1,1872 
10, 1870 

13. 1872 

1,1883 
2,1875 


Aug.  11, 1871 


Feb. 
Apr. 


9,1884 
8,1881 


July  16,1872 
Sept.  2,1872 
Mar.  31,1875 
No  date. 

Aug.  15, 1871 
Dec  21,1881 
Jan.   29,1876 


Place. 


Tennessee—  Continued. 

Sewanee    (University  of  the 
South). 


Tennessee  Ridge. 
Texas: 

Abilene 

Belton   

Caddo  Peak 

Comfort 


Fort  Worth 

Galveston  (north  and  west  of) . . 

Lampasas 

Utah: 

Beaver  City 

Ogden , 

Vermont: 

Ascutney  Mountain 

Bennington  (Mount  Anthony) . 

North  field   (Norwich  Univer- 
sity). 

Randolph  (State  Normal  School) 

Stowe 

Virginia: 

Bald  Knob  (Giles  County) . . . 


Blacksburg 

Charlottesville  (University  of 
Virginia). 

Cbristianburg 

Danville  


Elliott's  Knob 

Manassas 

Mountains  (additional  stations 
on). 

Mount  Lake 

Richmond 

Staunton 


Data. 


Winchester 

Washington  Territory: 
Cape  Disappointment 


Cape  Hancock . . 
Port  Townsend . 


Seattle 

Scmiahmoo  .. 
Walla  Walla. 
West  Virginia: 
Ceredo 


Maywood 

Wisconsin: 

Bailey's  Harbor.. 


Carlton . 


Fond  du  Lac 

Hingham 

Janes  ville 

Mineral  Point 

Oshkosh  

Palmyra 

Prairie  du  Chien 

Ripon  (Ripon  College) . 


Wyoming: 

Fred  Steele,  Fort 

Miscellaneous : 

Atlantic  Ocean 

Chippewa  van.  Fort  (Canada) . . . 

Havana  (Cuba)    

Prince  A  lbert  (North  Saskatch- 
ewan River,  Manitoba). 

State  Agricultural  Colleges 


June  10,  IS! 
June  a,  1ST 
Apr.  28.1*1 
Dec  17, 1» 
June  13, 1*3 

Feb.  M.1W 
May  2B.1CT 
Nov.  28,1SS 
Sept  2,1» 
Sept  *,1» 
Nov.  15, 1» 
May  2U8a 
Mar.  t,m 
Feb.  14,  MB 

July  8,  IK* 
Apr.  2*18» 

May  24,  Iff  1 
Jan.  2T,1FT5 
Mar.  15,1*72 

Mar.  14.181 
Dec.  22,1*71 

July  fl.  MM 
Dec  22,1** 
Dee  22,lfe» 
Mar.    IVft 

Aug.  15.  lg 
Dec  lUg 
July  15,  Jg 
May  28. 1^5 
May  ftlgj 
Dec  27. 18* 
May  17, 1*71 

Jolv  21,  ISM 
Apr.  l,Jtn 
Aug.  14jf2 
Oct  Mg 
Aug.  15,1** 

SaptMJg 
Dec.  •,  fi 
Feb.  12,  lg 
Mar.  ai^ 
Dec  l*!g 
Dec  fl.lSJ 
Mar.  Mg» 
Oct  Hl«» 
No  date. 
Feb.    M*» 

June  10,  ig 
Nov.  21** 
Oct    15,1^ 

Feb.  II,  »g 
Apr.  11  lg 
Jan.  a|g 
Jan.  10.  JM 
Jan.  *Vg 
Dec  lM*;? 
Apr.  1W 
Aug.  T,Jg 
Dec  US 
Jan.  ftlg 
May  ttlg 
Feb.  27,  «g  . 

Feli  tig 
Feb.  »,jg 
Feb.  24,  l*1 

Aug.  12, 1# 
Sepl  l!,|jg 
Sept  14,^ 
Aug.  tttt* 

Feb.  *& 
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APPENDIX    19. 

Meteorological  data  were  famished  254  different  persons  daring  the 
year  ending  Jane  30, 1884,  at  their  request,  for  the  following  purposes, 
viz: 

To  be  used  in  State  or  United  States  conrts  as  evidence. 

To  be  used  in  compiling  works  or  publications  on  meteorology,  hy- 
giene, agriculture,  manufactures,  commerce,  &c. 

To  assist  in  manufactures,  the  prosecution  of  the  arts,  and  advance- 
ment of  the  sciences. 

To  settle  questions  as  to  the  relations  of  meteorology  and  agriculture. 

In  deciding  the  cause  and  locating  the  responsibility  in  railroad  and 
marine  disasters. 

In  fixing  the  responsibility  of  damage  to  freight  in  transit  by  common 
carriers. 

In  acquainting  immigrants  with  the  climatology  of  districts  open  to 
settlement 

In  informing  invalids  of  the  desirability  of  the  meteorology  of  sections 
affecting  their  diseases. 

Miscellaneous  purposes. 
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APPENDIX    20. 

Exhibiting  the  communication*  sent  from  and  received  at  ike  Signal  Office,  WoMngton  0% 
{exclusive  of  telegrams),  from  July  I,  1883,  to  June  30, 1884. 

SENT. 

To  heads  of  Departments  and  Bureaus 3,418 

To  non- commissioned  officers  in  charge  of  stations  in  reference  to  their 

duties 9i** 

In  reply  to  applications  for  stations 295 

To  telegraph  companies  in  reference  to  transmission  of  weather  reports,  and 

the  erection  of  telegraph  lines,  <fcc 300 

To  hoards  of  trade,  chambers  of  commerce,  <fcc 1£ 

To  foreign  correspondents  relating  to  sim ultaneous  reports '     7<fi 

To  foreign  correspondents  in  general &o 

To  volant ary  observers  throughout  the  United  States 5,  C& 

In  relation  to  enlistments,  discharges,  <fcc 1»G£ 

In  relation  to  publications 2,600 

To  postui asters  relative  to  ' '  Farmers'  Bulletins,"  Ac 1® 

To  railroad  companies  relative  to  establishing  stations,  furnishing  "  indica- 
tions," &c M5 

In  relation  to  duties  and  discipline  at  Signal  Service  School  of  Instruction 

at  FortMyer,  Viririma '. 944 

In  relation  to  furnishing  meteorological  instruments,  charts,  books,  forms, 

<fco 27? 

In  relation  to  building,  sale,  repair,  <fcc,  of  telegraph  lines » 

Orders,  instructions,  circulars,  &c 69,750 

To  manufacturers  aud  others  in  reference  to  instruments,  equipments,  &o.  2,475 
To  non-commissioned  officers  in  charge  of  stations  and  other  enlisted  men 

iu  reference  to  property  and  money  accounts ^*?S 

In  reference  to  quarterly  returns  of  officers,  &o 2,7?* 

Authorizing  purchases  and  expenditures lijj 

Miscellaneous U«3H 

Total 125,723 

RECEIVED. 

From  heads  of  Departments  and  Bureaus 5,137 

Applications  for  establishment  of  new  stations 46 

From  telegraph  companies  in  referenoe  to  the  transmission  of  weather  re- 
ports and  the  construction  of  telegraph  lines,  &o 1$ 

From  boards  of  trade,  chambers  of  commerce,  &c 1® 

From  foreign  correspondents 2$ 

Surgeons'  certificates 503 

Examination  papers 70 

From  non-commissioned  officers  in  oharge  of  stations  in  referenoe  to  their 

duties 8,7$ 

Returns,  accounts,  descriptive  lists,  &c 1,291 

From  foreign  correspondents  relating  to  simultaneous  weather  reports 7,053 

From  United  States  naval  vessels  and  stations  (received  through  the  Navy 

Department) n 2,731 

From  voluntary  observers  throughout  the  United  States  relating  to  observa- 
tions and  reports 3,981 

From  United  8tates  military  posts  (received  through  the  office  of  the  Sur- 
geon-General)   651 

Relating  to  duties  and  discipline  at  Signal  Service  School  of  Instruction  at 

FortMyer,  Virginia 239 

Relating  to  instruction  in  military  signaling 72 

Applications  for  enlistment 500 
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Recruiting  and  enlistment 117 

Instruction  report*  of  non-commissioned  officers  and  assistants 2, 250 

Reports  from  railroad  stations  throughout  the  United  States  in  reference 

to  weather  reports 25,208 

Meteorological  forms,  &c,  from  non-commissioned  officers  in  charge  of 

ftationa 212,957 

Reports  from  postmasters  throughout  the  United  States,  in  reference  to 

weather  bulletins 103,536 

From  manufacturers  and  others,  relating  to  instruments,  equipments,  <fcc.  1, 563 

From  officers,  concerning  property,  quarterly  returns,  &o 2, 043 

From  non-commissioned  officers  in  charge  of  stations,  and  other  enlisted 

men,  relating  to  property  and  money  accounts 19, 326 

Miscellaneous 18,999 

Total 417,551 

Total  sent 125,723 

Total  received 417,651 

Total  sent  and  received 543,274 

Tabk  showing  the  number  of  cipher  words  and  messages  sent  and  received  by  telegraph  at  the 
Signal  Office,  Washington  City,  from  July  1,  1683,  to  June  30,  1884. 

Cipher  words  of  weather  reports  sent 36,500 

Telegrams  other  than  weather  reports  sent 9,510 

Telegrams  on  sea-coast  lines  sent 7,200 

Cipher  words  of  weather  reports  on  sea-coast  lines  sent 116, 070 

Cipher  words  of  weather  reports  received 685,490 

Telegrams  other  than  weather  reports  received 12,240 

Special  river  cipher  words  received 1,910 

Telegrams  on  sea-coast  lines  received 10,800 

Cipher  words  of  weather  reports  on  sea-coast  lines  received 140, 300 

Mailed  reports  from  non-commissioned  officers  in  charge  of  stations 63, 700 

Total 1,083,720 
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Classified  list  of  station  of  the  Signal  Service,  United  States  Army,  in  operation  on  /km 

30, 1884. 

[a.  Displays  cautionary  signals.  5.  Takes  observations  of  temperature  of  the  water  In  river  or 
harbor  at  2  p.  m.  (Washington  time),  dally,  e.  Takes  observations  of  the  stage  of  water  in  the  river 
at  2  p.  ro.  (Washington  time),  daily,  d.  Prints  Farmers'  Bulletins.  *.  Takes  cotton-region  obserra- 
tion  at  5  p.  m.  (local  time),  daily.  /.  Fort  Myer,  Virginia,  is  maintained  as  a  flrst-olass  station  when- 
ever a  class  is  under  instruction ;  at  other  times  as  a  third-class  station,  g.  Takes  an  observation  at 
8  a.m.  (Washington  time),  daily,    h.  Displays  cold- wave  signal] 

Alabama. — Stations  of  the  first  class :  Mobile  bt  a,  ef  Montgomery  e.  Special  dis- 
play station :  Fort  Morgan.  Special  river  station :  Decatur.  Special  ootton-region 
stations:  Birmingham^  Calera,  Decatur,  Eufaula,  Evergreen,  Greenville,  Fort  De- 
posit, Livingston,  Marion,  Pine  Apple,  Opelika,  8cottsborongb,  Selma,  Tusoumbia. 

Alaska.— Stations  of  the  first  class:  Fort  Alexander,  Fort  Saint  Michaels,  Sitka, 
Unalashka.  Stations  of  the  second  class :  Anvik,  Atka,  Cordova  Bay,  Hooohnahoo, 
Hoonyah,  Kenai,  Koskokvim,  Port  Etches,  Pyramid  Harbor,  Tananah,  Tcha-tow-klin, 
Fort  Wrangell,  Yakntat  Bay.  Stations  of  the  third  class :  Golovin  Bay,  Harrisburg  (or 
Jnnean  City),  Mission,  Nuduckayet,  Nnlato,  Fort  Reliance,  Saint  George  Island, 
Ugashik. 

Arizona.— Stations  of  the  first  class :  Fort  Apache,  Fort  Grant,  Prescott  g,  Camp 
Thomas,  Yuma  c  Stations  of  the  third  class :  Apache  Pass,  Maricopa,  Fort  McDowell, 
Phodnix,  San  Carlos  Agency,  Fort  Verde,  Wickenburg,  Willcox.  Station  of  the  fourth 
class:  Ash  Fork. 

Arkansas. — Stations  of  the  first  class :  Fort  Smith  o,  e,  Little  Bock  c,  e,  a.  Special 
river  station :  Helena  e.  Special  cotton-region  stations :  Arkansas  City,  Brinkley, 
Devall's  Bluff,  Eonsett,  Madison,  Magnolia,  Malvern,  Monticello,  Newport,  Pine 
Bluff  Prescott,  Russellville,  Texarkana. 

Bearing  Sea. — Station  of  the  first  class :  Behring's  Island. 

California.— Stations  of  the  first  class :  Cape  Mendocino,  Los  Angeles,  Bed  Bluff  e, 
Sacramento  o,  San  Diego,  San  Francisco  b,  d,  g.  Station  of  the  third  class :  Fort 
Bidwell.    Special  river  stations :  Colusa,  Folsom  City,  MaryBville,  Oroville. 

Colorado.— Stations  of  the  first  class:  Denver,  Pike's  Peak,  West  Las  Animas. 
Stations  of  the  third  class:  Durango,  Montrose. 

Connecticut. — Stations  of  the  first  class :  New  Haven  b,  a,  New  London  6,  a.  Special 
display  stations:  New  Haven  Light,  Stonington. 

Dakota.— Stations  of  the  first  class :  Fort  Bennett,  Bismarck  c,  g,  Fort  Buford,  Dead- 
wood,  Huron,  Fort  Totten,  Yankton  o.  Stations  of  the  third  class :  Fort  Meade,  Fort 
Sisseton,  Fort  Sully,  Webster,  Fort  Yates.    Station  of  the  fourth  class:  Larixnore. 

Delaware.— Station  of  the  first  class:  Delaware  Breakwater  6,  a. 

District  of  Columbia.— Station  of  the  first  olass :  Washington  d,  a. 

Florida.— Stations  of  the  first  olass:  Cedar  Keys  ft,  a,  e,  Jacksonville  6,  o,  Key 
West  6,  a,  Pensacola  6,  a,  Sanford.  Special  display  stations:  Fernandina  e,  Fort 
George  Island,  Saint  Augustine,  Sand  Key  Light.  Special  cotton-region  stations: 
Live  Oak,  Waldo. 

Qeoraia.— Stations  of  the  first  olass :  Atlanta  e,  Augusta  b,  c,  «,  Savannah  6,  a,  e. 
Special  display  stations :  Brunswick,  Ty bee  Island.  Special  cotton-region  stations: 
Albany,  Allapaha,  Athens,  Bainbridge,  Camak,  Cartersville,  Columbus,  Dalton,  East- 
man, Fort  Gaines,  Gainesville,  Griffin,  Jessup,  Macon,  Millen,  Newnan,  Ouitman, 
Smithville,  Thomasville,  Toocoa,  Union  Point,  Washington,  Way  Cross,  Waynes- 
borough,  West  Point. 

Idaho. — Stations  of  the  first  olass :  Boise  City,  Lewiston.  Station  of  the  third  class : 
Fort  Ooeur  d'Alene. 

Illinois.— Stations  of  the  first  class:  Cairo  o,  Chicago  b9  o,  d\  g9  a,  Springfield. 
Special  river  stations:  Mount  Carmel,  Peoria,  Warsaw. 

Indiana. — Station  of  the  first  class:  Indianapolis.  Special  river  station:  Evans- 
ville.    Special  printing  station :  Logansport. 

Indian  Territory.— Station  of  the  first  olass :  Fort  SilL  Stations  of  the  third  class : 
Cantonment,  Fort  Reno,  Fort  Supply. 

Iowa. — Stations  of  the  first  olass:  Davenport  e9  Des  Moines  <Z,  Dubuque  e,  Keokuk 
o.  Special  river  stations:  Le  Claire,  Musoatine.  -  Special  printing  station :  Burling- 
ton. 
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Kamtchaika.— Station  of  the  second  class:  Petropaulovski. 
Kansas.— Stations  of  the  first  class :  Dodge  City,  Leavenworth  c,  d. 
Kentucky.— Station  of  the  first  class:  Louisville  c,  h.    Special  river  station:  Pa- 
dncah. 

Labrador.— Station  of  the  first  class :  Fort  Chimo,  (Ungava  Bay). 
Louisiana.— Stations  of  the  first  class :  New  Orleans  c,  a,  s,  Shreveport  o,  e.    Spe- 
cial river  station :  Monroe  s.    Special  cotton-region  stations :  Alexandria,  Amite  City, 
Cheneyville,  Conshatta  Chute,  Lafayette,  Minden,  Natchitoches,  Opelousas,  White- 
ville. 

Maine,— Stations  of  the  first  class  :  Kastport  5,  a,  Portland  ft,  a.  Special  display 
stations:  Bath,  Boothbay,  Rockland,  Soutbwest  Harbor.  Special  printing  station: 
Bangor. 

Maryland.— Station  of  the  first  class:  Baltimore  ft,  a.  Station  of  the  third  class: 
Ocean  City. 

Massachusetfe.  -Station  of  the  first  class :  Boston  6,  a,  d,  g.  Station  of  the  third 
class:  Thatcher's  Island  a.  Special  display  stations :  Bass  Kiver  Light,  Fall  River, 
Gloucester,  Highland  Light,  Hyannis,  Marblehcad,  New  Bedford,  Newburyport,  Prov- 
incetown,  Wood's  HolL 

Michigan.— Stations  of  the  first  class :  Alpena  b,  a,  Detroit  b,  a,d,  Escanaba  b,  a. 
Grand  Haven  6,  a,  Mackinaw  City  b,  a,  Marquette  ft,  o,  Port  Huron  a.  Special 
display  stations:  Bay  City,  Charlevoix,  East  Taw  as,  Elk  Rapid*,  Frankfort,  Ludington, 
Fort  Mackinac,  Manistee,  Menomiuee,  Montague,  Muskegon,  Northport,  Pentwater, 
Petoskey,  Saint  Ignace,  Saint  Joseph,  Sand  Beach,  South  Haven,  Traverse  City. 

Minnesota.— Stations  of  the  first  class :  Duluth  b,  a,  Moorhead,  Saint  Paul  o,  Saint 
Vincent. 

Mississippi.— Stations  of  the  first  class:  Vicksburg  o,e.  Special  cotton-region  sta- 
tions: Aberdeen,  Batesville,  Brookhaven,  Columbus,  Corinth,  Edwards,  Grenada, 
Hazlehnrst,  Hernando,  Holly  Springs,  Jackson,  Lake,  Macon,  Meridian,  Natchez,  Oko- 
lone,  Oxford,  Waynesborough. 

Missouri.— -Stations  of  the  first  class:  Saint  Louis  c,  dt  g%  h.  Special  river  stations : 
Boonville,  Brunswick,  Hermann,  Jefferson  City,  Kansas  City,  Lexington,  Saint 
Joseph. 

Montana.— Stations  of  the  first  class:  Fort  Assinaboine,  Fort  Benton  e,Fort  Custer, 
Helena,  Fort  Maginnis,  Poplar  River,  Fort  Shaw.  Stations  of  the  fourth  class :  Glen- 
dive,  Terry's  Landing. 

Nebraska.— Stations  of  the  first  class:  North  Platte,  Omaha  o.  Special  river  sta- 
tion: Plattsmouth. 

New  Hampshire.— Station  of  the  first  class :  Mount  Washington.  Special  display 
station:  Portsmouth. 

New  Jersey.— Stations  of  the  first  class:  Atlantic  City  &,a,Barnegat  City  a,  Cape 
May  a,  Sandy  Hook  6,  a.    Station  of  the  third  class :  Little  Egg  Harbor  a. 

New  Mexico. — Stations  of  the  third  class :  Fort  Craig,  Florida  Station,  San  Maroial, 
Fort  Stanton,  Watrous. 

New  Forik.— Stations  of  the  first  class :  Albany  d,  a,  Buffalo  b,  a,  d,  g%  hf  New  Tork 
City  6,  a,  d>  gt  Oswego  a,  Rochester.  Special  display  stations:  Cape  Vincent,  Char- 
lotte, City  Island,  Dunkirk,  Fire  Island,  North  Fair  Haven. 

*  North  Carolina. — Stations  of  the  first  class :  Charlotte  e,  Hatteras  o,  Kittyhawk 
a,  g,  Fort  Macon  a,  Smith ville  5,  a,  Wilmington  b,  a,  e.  Stations  of  the  third  class: 
New  River  Inlet,  Scott's  Hill,  Wash  Woods.  Special  cotton-region  stations:  Golds- 
borough,  Lumberton,  New  Berne,  Raleigh,  Salisbury,  Wadesborough,  Weldon. 

Ohio.— Stations  of  the  first  class :  Cincinnati  c,  d,  g>  h,  Cleveland  b,  a,  Columbus, 
8andusky  6,  a,  Toledo  6,  a.  Special  river  station :  Marietta.  Special  display  sta- 
tion: Ashtabula. 

Oregon.— Stations  of  the  first  class :  Portland  c,  b,  Roseburg.  Stations  of  the  third 
class :  Ashland,  Astoria,  Fort  Klamath,  Lake  View,  Linkville.  Special  river  sta- 
tions: Albany,  Eugene  City.  Umatilla. 

Pennsylvania.— Stations  of  the  first  clans:  Erie  a,  Philadelphia  d,  g,  Pittsburgh  c,  d, 
9-  8pecial  river  stations :  Brownsville,  Confluence,  Freeport,  Mahoning,  New  Geneva, 
Oil  City,  Saltsburg. 

Rhode  Island.— St&tion  of  the  first  class:  Block  Island  bt  a.  Stations  of  the  third 
class:  Narragansett  Pier,  Point  Judith  a.  Special  display  stations:  Bristol,  Newport, 
Southeast  Light,  Blook  Island. 

South  Carolina.— Station  of  the  first  class:  Charleston  b,  a,  e.  Special  display  sta- 
tion: Port  Royal.  Special  cotton-region  stations:  Allendale,  Anderson,  Batesburg, 
Black  ville,  Branch viUe,  Cheraw,  Chester,  Columbia,  Florence,  Greenville,  Greenwood, 
Hardeeville,  Jacksonborough,  Kings  tree,  Saint  George's,  Saint  Matthew's,  Spartan- 
hnrg,  Yemassee. 

^  Tenneeeee.— Stations  of  the  first  class:  Chattanooga  c,  h,  Knoxville  ct  Memphis  c,  «, 
Nashville  c,  d,«,  h.  Special  river  stations:  Charleston,  Clinton,  Johnsonville,  Kings- 
ton, Leadvale,  JU>ndon;  Bockwood,  Strawberry  Plains.   Special  cotton-region  stations; 
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Bolivar,  Brownsville,  Covington,  Dyersburg,  Grand  Jnnotion,  Milan,  Paris,  Withe. 

Tesos.— Stations  of  the  first  class :  Brownsville,  Fort  Concho,  Fort  Davis,  Fort  Elliott, 
El  Paso,  Galveston  ft,  a,  e,  Indianola  ft,  a,  Palestine  e,  Rio  Grande  City,  Fort  Stock- 
ton. Stations  of  the  third  class:  Henrietta,  Marfa.  Special  display  station :  Corpus 
Christi.  Special  cotton-region  stations:  Austin,  Beaumont,  Belton,  Columbia,  Corsi- 
cana,  Cnero,  Dallas,  Hearne,  Hempstead,  Houston,  Huntsville,  Longview,  Luting, 
Orange,  Paris,  San  Antonio,  Sour  Lake,  Tyler,  Waco,  Weatherford,  Weimar. 

Utah,— Station  of  the  first  class:  Salt  Lake  City.  Station  of  the  third  class:  Fort 
Thornburg. 

Virginia, — Stations  of  the  first  class:  Cape  Henry  a,  Chincoteagne  ft,  a,  Lynchburg, 
Fort  Myer,  /,  Norfolk  ft,  a.    Special  display  station :  Fort  Monroe. 

Washington  Territory. — Stations  of  the  first  class :  Fort  Canby  ft,  Dayton,  Olympia, 
Spokane  Falls,  Tatoosh  Island.  Stations  of  the  third  class :  Neah  Bay,  Port  Angeles, 
Pysht,  Fort  Spokane.    Stations  of  the  fourth  class :  Cresoent  Bay,  Hoko. 

Wes t  Virginia.— Special  river  station :  Wheeling. 

Wisconsin. — Stations  of  the  first  class :  La  Crosse  c,  Milwaukee  ft,  a.  Special  display 
stations :  Ahnapee,  Green  Bay,  Kenosha,  Kewaunee,  Manitowoc,  Racine,  Sheboygan, 
Sturgeon  Bay. 

Wyoming. -Station  of  the  first  class:  Cheyenne.  Station  of  the  third  olass:  Fort 
Bridger.    Station  of  the  fourth  olass:  Carter. 

List  of  full  reporting  stations  opened  during  ike  year  ending  June  30, 1884. 


Sandusky,  Ohio  (re-established). 
Tatoosh  Island,  Wash. 
Totten,  Fort,  Dak. 


Canby,  Fort,  Wash. 
Custer  Fort,  Mont,  (re-established). 
Rio  Grande  City,  Tex.  (re-established). 
Rochester,  N.  Y.  (re-established). 

List  of  full  reporting  stations  discontinued  during  the  year  ending  June  30,  1684. 

Coleman  City,  Tex.  i  Portsmouth,  N.  C. 

Henrietta,  Tex.  Provincetown,  Mass. 

Ooglaamie  (Point  Barrow),  Alaska.  |  Verde,  Fort,  Aria. 
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SIGNAL  SERVICE  STATIONS  IN  OPERATION  JUNE  30,  1884. 

fa  Displays  cautionary  signals,  b  Takes  observation  of  temperature  of  the  water  in  river  or  harbor 
it  2  p.  m.  < Washington  time)  daily,  e  Takes  observation  of  the  stage  of  water  in  the  river  at  2  p.  m. 
(Washington  time)  daily,  d  Prints  Farmers'  Bulletin,  e  Takes  cotton-region  observation  at  6  p.  m. 
(local  time)  daily.  /  Fort  Myer,  Vs.,  is  maintained  as  a  first  class  station  whenever  a  class  Is  under 
instruction ;  at  other  times  as  a  third-class  station,    a  Displays  cold- wave  signal.  ] 

Station*  of  the  first  order  making  a  continuous  reoord  by  means  of  self-registering  instru- 
ments. 

Washington,  D.  C.tZ 

Stations  of  the  second  order  taking  six  observations  daily,  reporting  three  times  a  day  by 
telegraph  and  monthly  by  mail. 


Bismarck,  Dak.  c 
Boston,  Mass.  b,  a,  d 
Buffalo,  N.  Y.  6,a,d,  h 
Chicago,  111.  o,  a,  d,  A 


Cincinnati,  Ohio  o,  d,  h 
Kitty  Hawk.  N.  C.  a 
New  York  City  b,  o,  d 
Philadelphia,  Pa.  d 


Pittsburgh,  Pa.  cf  d 
Prescott,  Ariz. 
Saint  Louis,  Mo.  c.d,  a 
San  Francisco,  Cal.  b,  d 


Stations  of  the  second  order  taking  fire  observations  daily,  reporting  three  times  a  day  by 
telegraph  and  monthly  by  mail. 


Albany,  N.  Y.d,h 
Alpena,  Mich.  b9  a 
Atlanta,  Ga,  e 
Atlantic  City,  N.  J.  b,  a 
Augusta,  Ga.  6,  c,  e 
Baltimore,  Md.  b,  a 
Barnegat  City,  N.  J.  a 
Block  Island,  R.  1. 5,  a 
Cairo,  HI.  o 
Cape  Henry,  Va.  a 
Cedar  Keys,  Flo,  5,  a,  e 
Charleston,  8.  C.  b.  a,  e 
Charlotte,  N.  Co 
Chattanooga.  Tenn.  o,  h 
Cheyenne,  wyo. 
Chiacoteague,  Va.  b,  a 
Cleveland,  Ohio  6,  a 
Columbus.  Ohio. 
Concho,  Fort,  Tex. 
Custer,  Fort,  Mont. 
Davenport,  Iowa,  e 
Deadwood,  Dak. 
Delaware  Breakwater, 

Del.*,  a 
Denver,  Colo. 
Des  Moines,  Iowa,  d 
Detroit,  Mich.  bf  a,  d 
Dodge  City,  Kans. 
Eastport,  Me.  b.  a 
El  Paso,  Tex. 
Erie,  Pa.  a 


Escanaba,  Mich,  b,  a 
Fort  Smith,  Ark.  o,  e 
Galveston,  Tex.  b,  a,  e 
Grand  Haven,  Mich.  6,  a 
Hatteras,  N.  C.  a 
Huron,  Dak. 
Indianapolis,  Ind. 
Indian ola,  Tex.  bt  a 
Jacksonville,  Fla.  6,  a 
Keokuk,  Iowa,  o 
Key  West,  Fla.  b,  a 
Knoxville,  Tenn.  o 
La  Crosse,  Wis.  o 
Leavenworth,  Kans.  o,  d 
Little  Bock,  Ark.  c,  e,  h 
Los  Angeles,  Cal. 
Louisville,  Ky.o,  a 
Lynchburg,  va. 
Mackinaw  City,  Mich,  b,  a 
Macon,  Fort,  N.  C.  a 
Marquette,  Mich.  bt  a 
Memphis,  Tenn.  c,  e 
Milwaukee,  Wis.  o,  a 
Mobile,  Ala.  &,<*,« 
Montgomery,  Ala.  e 
Mount  Washington,  N.  H. 
Moorhead,  Minn. 
Nashville,  Tenn.  c,  d,  e,  h 
New  Haven,  Conn,  b,  a 
New  Orleans,  La.  c,  a.  e 
Norfolk,  Va.  o,  a 


North  Platte,  Nebr. 
Olympia,  Wash. 
Omaha,  Nebr.  o 
Oswego,  N.  Y.  a 
Palestine,  Tex.  e 
Pensacola,  Fla.  b.  a 
Port  Huron,  Mich,  a 
Portland,  Me.  o,  a 
Portland,  Oreg.  o,  b 
Red  Bluff.  Cal.  o 
Rio  Grande  City,  Tex. 
Rochester,  N.  Y. 
Rosebnrg,  Oreg. 
Sacramento,  Cal.  o 
Saint  Panl,  Minn,  o 
Saint  Vincent,  Minn. 
Salt  Lake  City,  Utah 
San  Diego,  Cal. 
Sandusky,  Ohio.  6,  a 
Sandy  Hook,  N.  J.  o,  a 
Sanford,Fla. 
Savannah,  Ga.  o,  a,  e 
Shreveport,  La.  o.  e 
Smithville,N.C.o,  a 
Springford,  HI. 
Toledo,  Ohio,  6,  a 
Vicksbnrg,  Miss,  o,  e 
West  Las  Animas,  Colo. 
Wilmington,  N.  C.  b,  a,  e 
Yankton,  Dak.  c 
Ynma,  Aria,  e 


Taking  five  observations  daily,  reporting  once  a  day  by  telegraph  and  monthly  by  mail. 

Dubuque,  Iowa,  o 
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Taking  Jive  observations  daily,  and  reporting  monthly  by  mail 


Boise  City,  Idaho.  Myer,  Fort,Va./ 

Chimo,  Fort  (Ungava  Bay),  New  London,  Conn.  5,  a 
Labrador. 


Pike's  Peak,  Colo. 
Sitka,  Alaska. 


Taking-  three  observations  daily,  reporting  three  timee  a  day  by  telegraph 

mail. 


\  monthly  by 


Apache,  Fort,  Ariz. 
Assinaboine,  Fort,  Mont. 
Bennett,  Fort,  Dak. 
Ben  too,  Fort,  Mont,  o 
Brownsville,  Tex. 
Baford,  Fort.  Dak. 
Canby,  Fort,  Wash,  b 


Cape  Mendocino,  CaL 
Duluth,  Minn,  b,  a 
Elliott,  Fort,  Tex. 
Helena,  Mont. 
Lew  is  ton,  Idaho. 
Maginnis,  Fort,  Mont. 
Poplar  River,  Mont. 


Shaw,  Fort,  Mont. 
Sill.  Fort,  Ind.  T. 
Spokane  Falls,  Wash. 
8tockton,  Fort,  Tex. 
Tatoosh  Island,  Wash. 
Totten,  Fort,  Dak. 


Taking  three  observation*  daily  ^  and  reporting  monthly  by 


Alexander,  Fort,  Alaska.        Davis,  Fort,  Tex. 
Ben  ring's   Island,  Behring  Dayton,  Wash. 

Sea.  Grant,  Fort,  Ariz. 

Cape  May,  N.  J.  a  Sain  t  Michael's,  Fort, 


Thomas,  Camp,  Aria. 
Unalashka,  Aift^fra 


Stations  of  the  third  order.— Taking  two  observations  daily  (at  3  p.  m.  and  11  p.  *».,  Wash- 
ington time),  and  reporting  monthly  by  mail. 


Anvik,  Alaska. 
Atka,  Alaska. 
Cordova  Bay,  Alaska. 
Hoochnahoo,  Alaska. 
Hoonyah,  Alaska. 


Eenai,  Alaska.  Pyramid  Harbor,  Alaska. 

Koskokvim,  Alaska.  Tanauah,  Alaska. 

Petropanlovski,  Kamtohat-  Toha-tow-klin,  Alaska, 
ka.  Wrangell,  Fort,  Alaska. 

Port  Etches,  Alaska.  Yakutat  Bay,  Alaska. 


Taking  one  observation  daily  (at  the  hour  of  sunset),  and  reporting  monthly  by  maiL 


Apache  Pass,  Ariz. 
Ashland,  Oreg. 
Astoria.  Oreg. 
Bidwell,  Fort,  Cal. 
Bridger,Fort,Wyo. 
Cantonment,  Ind.  T. 
Cceor  d'Alene,  Fort,  Idaho. 
Craig,  Fort,  N.Mex. 
Durango,  Colo. 
Florida  Station,  N.  Mex. 
Golovin  Bay,  Alaska. 
Harrisbnrg  (or  Juneau  City), 

Alaska. 
Henrietta,  Tex. 
Klamath,  Fort,  Oreg. 
Lakeview,  Oreg. 
Linkville,Oreg. 
Little  Egg  Harbor,  N.  J.  a 
Marfa,  Tex. 


Maricopa,  Ariz. 
McDowell,  Fort,  Ariz. 
Meade,  Fort,  Dak. 
Mission,  Alaska. 
Montrose,  Colo. 
Narragansett  Pier,  R.  L 
Neah  Bay,  Wash. 
New  River  Inlet,  N.  C. 
Nuduckayet,  Alaska. 
Nnlato,  Alaska. 
Ocean  City,  Md. 
Phoenix,  Ariz. 
Point  Jndith,  R.  I.  a 
Port  Angeles,  Wash. 
Pysht,Wash. 
Reliance,  Fort,  Alaska. 
Reno,  Fort,  Ind.  T. 
8aint  George  Island,  Alaska. 
San  Carlos  Agenoy,  Ariz. 


San  Marcial,  N.  Mex. 
Scott's  Hill,  N.C. 
8isseton,Fort,  Dak. 
Spokane,  Fort,  Wash. 
Stanton,  Fort,  N.  Mex. 
Sally,  Fort,  Dak. 
Supply,  Fort,  Ind.  T. 
Thatcher's  Island,  Mass.  a 
Thorn  burg,  Fort,  Utah. 
Ugashik,  Alaska. 
Verde,  Fort,  Ariz. 
Wash  Woods,  N.C. 
Watrous,  N.  Mex. 
Webster,  Dak. 
Wiokenburg,  Aria. 
Willcox,Anz. 
Yates,  Fort,  Dak. 


Bepair  stations  on  the  United  States  military  telegraph  Unas  at  which  no  observation*  or* 


Ash  Fork,  Ariz. 
Carter,  Wyo. 
Crescent  Bay,  Wash. 


Bangor,  Me, 


Glendive,  Mont. 
Hoko,  Wash. 


Larimore,  Dak. 
Terry's  Landing,  Moni 


Special  printing  stations. 
Burlington,  Iowa.  Logansport,  Ind. 
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Display  stations. 


Ahnapee,  Wis. 
Ashtabula,  Ohio. 
Baas  River  Light,  Maas. 
Bath,  Me. 
Bay  City,  Mich. 
Boothbay,  Me. 
Bristol,  R.  I. 
Brunswick,  6a. 
Cape  Vincent,  N.  Y. 
Charlevoix,  Mich. 
Charlotte,  N.  Y. 
City  Island,  N.  Y. 
Corpna  Christi,  Tex. 
Dunkirk,  N.  Y. 
East  Tawas,  Mich. 
Elk  Rapids,  Mich. 
Fall  River,  Mass. 
Fire  Island,  N.  Y. 
Fort  George  Island,  Fla. 
Frankfort,  Mich. 
Gloucester,  Mass. 
Green  Bay,  Wis. 


Highland  Light, : 
Hyannis,  Mass. 
Kenosha,  Wis. 
Kewaunee,  Wis. 
Ludington,  Mich. 
Mackiuac,  Fort,  Mich. 
Manistee,  Mich. 
Manitowoc,  Wis. 
Marblehead,  Maas. 
Menominee,  Mich. 
Monroe,  Fort,  Va. 
Montague,  Mich. 
Morgan,  Fort,  Ala. 
Mnskegon,  Mich. 
New  Bedford,  Mass. 
Newburyport,  Mass. 
New  Haven  Light,  Conn. 
Newport,  R.  I. 
North  Fair  Haven,  N.  Y. 
Northport,  Mich. 
Pentwater,  Mich. 


Special  river  stations. 


Petoskey,  Mich. 
Port  Royal,  8.  C. 
Portsmouth,  N.  H. 
Provincetown,  Mass. 
Racine,  Wis. 
Rockland,  Me. 
Saint  Augustine,  Fla. 
Saint  Ignace,  Mich. 
Saint  Joseph,  Mioh. 
Sand  Beacn,  Mich. 
Sand  Key  Light,  Fla. 
Sheboygan,  Wis. 
Southeast  Light,  Block  Isl- 
and, R.  I. 
South  Haven,  Mich. 
Southwest  Harbor,  Me. 
Stonington,  Conn. 
Sturgeon  Bay,  Wis. 
Traverse  City,  Mioh. 
Tybee  Island,  Ga. 
Wood's  Holl,  Mass. 


[Observations  of  the  stage  of  water  in  the  river  are  taken  at  2  p.  m.  (Washington  time)  dally.] 


Albany,  Oreg. 
Boonville,  Mo. 
Brownsville,  Pa. 
Brunswick,  Mo. 
Charleston,  Tenn. 
Clinton,  Tenn. 
Colusa,  Cal. 
Confluence.  Pa. 
Decatur,  Ala. 
Kugene  City,  Oreg. 
Evansville,  Ind. 
Kolsom  City,  Cal. 
Freeport,  Pa. 
Hermann,  Mo. 


Jefferson  City,  Mo. 
Johusonville,  Tenn. 
Kansas  City,  Mo. 
Kingston,  Tenn. 
Lead  vale,  Tenn. 
Le  Claire,  Iowa. 
Lexington,  Mo. 
London,  Tenn. 
Mahoning,  Pa. 
Marietta,  Ohio. 
Marysville,  Cal. 
Mount  Carmel,  111. 
Musoa  iuo,Iowa. 
New  Geneva,  Pa. 


Oil  City,  Pa. 
Oroville,  Cal. 
Paducah,  Ky. 
Peoria,  III. 
Plattsmouth,  Nebr. 
Rockwood,  Tenn. 
Saint  Joseph,  Mo. 
Saltsburg,  Pa. 
Strawberry  Plains,  Tenn. 
Umatilla,  Oreg. 
Warsaw,  111. 
Wheeling,  W.Va. 


SPECIAL  COTTON  REGION  STATIONS  AND  CENTERS. 

[One  observation  made  daily  at  5  p.  m.  (oentral  time).] 

Wilmington,  N.  C.  (center). 


Cheraw,  8.  C. 
Florence.  S.  C. 
Goldsborough,N.C. 


Branchville,  8.  C. 
Hardeeville,S.C. 
Jscksonborough,  S.  C. 


Allendale,  8.  C. 
Athens,  Oa. 
Bate8bnrg,8.C. 
BUckvttle,8,C, 


Lumberton,N.  C. 
New  Berne,  N.C. 
Raleigh,  N.C. 

Charleston,  8.  C.  (center). 

Kingstree,  8.  C. 
Saint  George's,  8.  C. 


Augusta,  Ga.  (center). 

Camak,  Ga. 
Chester,  8.  C. 
Columbia,  8.  C. 
Greenwood,  8.  C. 


Salisbury,  N.C. 
Wadesborough,  N.  C. 
Weldon,N.C. 


Saint  Matthew's,  8.  C. 
Temassee,  8.  C. 


Union  Point,  Ga. 
Washington,  Ga. 
Waynesoorongh,  Ga, 
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Albany,  Ga. 
Allapaha,Ga. 
Bainbridge,  Ga. 
Eastman,  Ga. 
Fernandlna,  FJa.  t 


Anderson,  8.  C. 
Cartersville,  Ga. 
Columbus,  Ga. 
Dalton,  Ga. 


Savannah,  Go.  (oenter). 

Fort  Gaines,  Ga. 
Jeesup,  Ga. 
Live  Oak,  Fla. 
Millen,Ga. 
Quitman,  Ga. 

Atlanta,  Ga.  (oenter). 

Gainesville,  Ga. 
Greenville,  S.  C. 
Griffin,  Ga. 
Macon,  Ga. 


8mithville,Ga. 
Tbomasville,  Ga. 
Waldo,  Fla. 
Way  Cross,  Ga. 


Newnan,  Ga. 
Spartanburgh,  8.  C. 
Toocoa,  Ga. 
West  Point,  Ga. 


Birmingham,  Ala. 
Calera.  Ala. 
Eufaula,  Ala. 


Aberdeen,  Miss. 
Columbus,  Miss. 
Evergreen,  Ala. 


Montgomery,  Ala.  (oenter). 

Fort  Deposit,  Ala. 
Greenville,  Ala. 
Marion,  Ala. 

Mobile,  Ala.  (center). 

Livingston,  Ala. 
Maoon,  Miss. 
Meridian,  Miss. 


Opelika,  Ala. 
Pine  Apple,  Ala. 
Selma,  Ala. 


Okolona.  Miss. 
WaynesDorough,  Miss. 


Alexandria,  La. 
Amite  City,  La. 
Brookhaven,  Miss 
Cheneyville,  La. 


2few  Orleans,  La.  (oenter). 

Coushatta  Chute,  La. 
Hazleburst,  Miss. 
Lafayette,  La. 
Minden,  La. 


Natchez,  Miss. 
Natchitoches,  La. 
Opelousas,  La. 
Whiteville,  La. 


Austin,  Tex. 
Beaumont,  Tex. 
Belton.  Tex. 
Columbia,  Tex. 
Corsioana,  Tex. 
Cuero,  Tex. 
Dallas,  Tex. 


Galveston,  Tex.  (oenter). 

Hearne,  Tex. 
Hempstead,  Tex. 
Houston,  Tex. 
Huntsville,  Tex. 
Longview,  Tex. 
Luling,  Tex. 
Orange,  Tex. 


San  Antonio,  Tex. 
Sour  Lake,  Tex. 
Tyler,  Tex. 
Waco,  Tex. 
Weatherford,  Tex. 
Weimar,  Tex. 


Edwards,  Miss. 
Jackson,  Miss. 


Arkansas  Citv,  Ark. 
Brinkley,  Ark. 
Devall'B  Bluff,  Ark. 
Helena,  Ark.o 
Kensett,  Ark. 


Batesville,  Miss. 
Bolivar,  Tenn. 
Brownsville,  Tenn. 
Corinth,  Miss. 
Covington,  Tenn. 
Decatur,  Ala. 


Vickeburg,  Miss,  (center). 
Lake,  Miss. 

Little  Rook,  Ark.  (oenter). 

Madison,  Ark. 
Magnolia,  Ark. 
Malvern,  Ark. 
Montioello,  Ark. 
Newport,  Ark. 

Mempkie,  Tenn.  (oenter). 

Dyersburg,  Tenn. 
Grand  Junction,  Tenn. 
Grenada,  Miss. 
Hernando,  Miss. 
Holly  Springs,  Miss, 
Milan,  Tenn. 


Monroe,  La.o 


Paris,  Tex. 
Pine  Bluff,  Ark. 
Prescott,  Ark. 
Russellville,  Ark. 
Texarkana,  Ark. 


Oxford,  Miss. 
Paris,  Tenn. 
Scottsborongh,  Ala, 
Tusoumbia,  Ala, 
yTithe,  Tenn, 
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RECAPITULATION. 

Stations  taking  6  observations  daily,  reporting  three  times  a  day  by  telegraph 

and  monthly  by  mail 13 

Stations  taking  5  observations  daily,  reporting  three  times  a  day  by  telegraph 

and  monthly  by  mail 92 

Stations  taking  5  observations  daily,  reporting  onoe  a  day  by  telegraph  and 

monthly  by  mail 1 

Stations  taking  5  observations  daily  and  reporting  monthly  by  mail 6 

Stations  taking  3  observations  daily,  reporting  three  times  a  day  by  telegraph 

and  monthly  by  mail 20 

Stations  taking  3  observations  daily  and  reporting  monthly  by  mail '. . . .  9 

Stations  at  which  2  observations  are  taking  daily 14 

Stations  at  which  1  observation  is  taken  daily 54 

Special  printing  stations 3 

Display  stations 64 

Special  river  stations 42 

Special  cotton-region  stations 138 

Stations  of  observation  at  which  the  stage  of  water  in  the  river  is  observed  daily  29 
Stations  of  observation  at  which  the  temperature  of  the  water  in  the  river  or 

harbor  is  observed  daily 41 

Stations  of  observation  at  which  cotton-region  observations  are  taken  daily 

at  5  p.  m 18 

Stations  of  observation  which  display  the  cautionary  signal 50 

Stations  of  observation  which  display  the  cold- wave  signal 10 

Stations  of  observation  at  which  the  ' '  Farmers'  Bulletin"  is  printed 15 

Repair  stations  on  the  United  States  military  telegraph  lines,  at  which  no  ob- 
servations are  taken 7 

Total  number  of  stations 463 

Total  number  of  stations  at  which  cotton-region  observations  are  taken 156 

Total  number  of  stations  displaying  cautionary  signals 114 

Total  number  of  river  stations 71 

Total  number  of  printing  stations 18 

Comparative  summary  allowing  (he  number  of  8ignal~Service  station*  in  operation  on  Juno 
June  30, 1883,  and  June  30,  1884,  respectively. 


June  30, 
1888. 


Jane  80. 
1884. 


Stations  taking  six  observations  daily,  reporting  three  times  a  day  by  telegraph 
and  monthly  by  mail 

Stations  taking  nre  observations  daily,  reporting  three  times  a  day  by  telegraph 
and  monthly  by  mail 

Stations  taking  five  observations  daily,  making  full  reports  onoe  a  day  by  tele- 
graph and  monthly  by  mail 

Stations  taking  Ave  observsti 

Stations  taking  three  observations  & 


Stations  taking  Ave  observations  daily  and  reporting  monthly  by  mall . 

Stations  taking  three  observations  daily,  r "-  -  *—  -** 

and  monthly  by  mail . 


,  reporting  three  times  a  day  by  telegraph 


Stations  taking  three  observations  daily  and  reporting  monthly  by  mail 

Special  printing  stations 

Stations  of  observation  at  which  the  Farmers'  Bulletin  was  printed 

Stations  at  which  two  observations  were  taken  daily 

Stations  at  which  one  observation  was  taken  daily 

Display  stations 

Stations  of  observation  displaying  the  cantlonasv  signal , 

Stations  of  observation  at  which  the  oold  wave  signal  was  displayed , 

Special  river  stations 

Stations  of  observation  at  which  the  stage  of  water  in  the  river  was  observed 
daily. 


106 


18 
92 


Stations  of  observation  at  which  the  temperature  of  the  water  in  the  river  or  har- 
bor was  observed  daily 

Repair  stations  on  the  united  States  military  telegraph  lines,  at  whioh  no  observa- 
tions were  taken , 

Cotton-region  stations 


1 

1 

7 

8 

15 

20 

14 

8 

8 

8 

15 

15 

18 

14 

28 

54 

7 

64 

50 

50 

12 

80 

42 

28 

29 

41 

41 

27 

7 

124 

188 

Total  number  of  stations  . 
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APPEN 


Table  showing  the  mean  a.  m.,  p.  <*.,  and  midnight  temperatures  (in  degrees  Fahrenheit)  at 

from  the  commencement  ofobm 

[The  monthly  means  are  obtained  by  dividing  the  sum  of  eachtf 

I 


Station. 


Albany,  N.  Y 

Alpena,  Mich 

Apache,  Fort,  Aris . . . 

Assinabo  i  n  e,  Fort, 
Mont 

Atlanta,  Ga 

Atlantic  City,  N.J... 

Augusta,  Ga 

Baltimore,  Md 

Barnogat  City,  N.  J... 

Behring'a  Island,  Bea- 
ring Sea 

Bennett,  Fort,  Dale  . . . 

Benton,  Fort,  Mont... 

Bismarck,  Dak 

Block  Island,  R.  I 

Boise  City,  Idaho 

Boston,  Mass 

Brownsville,  Tex 

Buffalo,  N.  Y 

Buford,  Fort,  Dak.... 

Cairo.  Ill 

Cape  Henry,  Va 

CapeMay.N.  J 

Cape  Mendocino,  Cal . 

Cedar  Keys,  Fla 

Charleston,  S.  C 

Charlotte,  N.  C 

Chattanooga,  Tenn  . . . 

Chey enne,  w  yo 

Chicago,  111 

Chincoteagne,  Va 

Cincinnati,  Ohio 

Cleveland,  Ohio 

Colnmbns,  Ohio 

Concho,  Fort,  Tex 

Custer,  Fort,  Mont . . . 

Davenport,  Iowa 

Davis,  Fort,  Tex 

Dayton,  Wash.  T 

Deadwpod,  Dak 

Delaware  Break  water, 
Del 

Denver,  Colo 

Des  Moines.  Iowa 

Detroit,  Mich 

Dodge  City,  Kans 

Dubuque,  Iowa 

Dulutb.  Minn 

Eastport,  Me 

Elliott,  Fort,  Tex 

El  Paso,  Tex 

Erie,  Pa 

Escanaba,  Mich 

Fort  Smith,  Ark 

Galveston,  Tex    

Grand  Haven,  Mich . . . 

Grant,  Fort  Aris 

Hatteras,  N.C 

Helena,  Mont 

Huron,  Dak 

Indianapolis,  Ind 

Indianola,  Tex 

Jacksonville,  Fla 

Keokuk,  Iowa 

Key  West,  Fla 

Kitty  Hawk,  N  C 


Mean  temperature. 


January. 


20.2 
15.8 
22. 

7.3 
41.3 
29.5 
42.0 
31.5 
29.3 

25.0 
2.8 
11.7 
0.3 
28.3 
23.6 
23.4 
54.7 
23.6 
1.8 
32.  0 
38.9 
31.9 
43.0 
56.4 
45.7 
37.6 
39.6 
20.0 
22.0 
31.8 
31.2 
24.7 
27.4 
35.8 
13.0 
18.0 
34.7 
28.2 
17. 

34.3 
20.4 
15.9 
22.5 
19.4 
14.2 

7.2 
17.2 
23.7 
37.8 
26.2 
11.5 
28.8 
50.5; 
23.8 
35. 2 
42.8 
13.1: 

5.2; 
26.2 
49.9 
50.7 
20.7 
67.8 
40.31 


12.9 
50.1 
35.5 
54.9 
38.2 
34.5 

25.4 

16.7 

20.3 

12.  5 

32.5 

34.0 

30.4 

66.0 

26.9 

13.8 

40.4 

43.2 

36.6 

46.8 

64.0 

53. 

47.2 

48. 

32.7 

28.7 

36.2 

38.4 

29.4 

33.8 

51.3 

25.0 

26.3 

55.6 

35.4 

29.8 

38.0 
35.8 
26. 21 
27.71 
35.1! 
25.0 
16.8 
22.6 
42.1 
54.6 
30.4 
19.2 
38.8, 
55. 9! 
27.6: 
50.3 
45.1 
19.2' 
10.3 
34.1 
57.4! 
62.7, 
29.9 
73.6| 
44.61 


February. 


2a  6  22.61  21.7 
22.  5  17.  9]  14. 9 
46.0     32.0,    26.1 


8.5 
45.8 
31.4 
46. 4 
34. 21 
30.  6j 

26.2 
9.9 
13.  7i 
5.2 
30.1 
30.2 
25.4 
57.9 
24. 7| 
5.2 
35. 8 
40.3 
34.1 
45.1 
59.  l! 
49.2. 
41.2. 
43.9! 
22.6 
24.8 
33.2 
33.9 
2a  3 
30.4 
41.6 
17.0 
21.7 
42.2 
29.4 
20.0 

35.2 
25.5 
20.7 
24.2 
25.7 
19.9 
11.6 
19.4 
30.3 
45.7 
28.1 
14.5 
32.9 
53.2 
25.2 
43.0 
42.8 

iao 

9.2 
29.6 
52. 8! 
54.1 
25.0 
66.5 
41.5 


12.2 
43.1 
31.0 
44.3 
33.2 
30.4 

27.8 
11.8 
15.7 

6.8 
30.5 
27.9 
24.6 
57.6 
22.8 

4.4 

3a  o 

40.5 
33.1 
41.0 
58.2 
48.5 
40.4 
41.1 
21.9 
25.2 
35.5 
33.4 
25.4 
30.7 
39.4 
18.2 
22.4 
37.7 
24.8 
20.2 

35.2 
24.5 
21.0 
23.5 
24.9 
19.0 
12.1 
19.9; 
2a  4| 
40.8 
2a  1 
12.2 
33.8 
54,2 
22.91 
38.8! 
45.0 
17.1 
12.2 
2a  8 
54.6 
62.8 
25.71 
69.4 
4.1    W 


29.4 
24.3 
50.6 

20.6 
54.0 
37.4 
58.9 
41.8 
3a  1 
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DIX  34. 

station*  of  the  Signal  Service,  United  States  Army,  for  each  month  of  the  year  (computed 

vaHone  to  December  31, 1683). 

the  observations  named  by  the  number  of  days  in  the  montL  ,x 
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7a  6 

70. 3  ea  1 

75.  5  68. 5 

61.0 

68.2   6a2  50.7i  57.1 

52.3 

38.6 

42.91  39.9  30.8 

34. 2  3a  5 

57.7 

65.6 

58.2 

63.5 

72.8 

64.161.4 

71.163.3 

52.4 

61.6   54,7|41.9   49.0 

44.0 

28.5 

34.3   30.4ia2 

2a  820.1 

70.3 

86.8 

75.3 

72.1 

87.7 

76.7  69.2 

8a  7  75. 0 

61.0 

81.  0,  6a  2  5a  4!  72  8 

eas 

45.8 

60.0  50. 4 135.8 

50.040.7 

80.0 

86.8 

80.9 

81.6 

8a9 

82. 9J80. 7 

87.8182.4 

7"6.5 

82.7   7a  8  69.  6,  7a  0 

7a  2 

59.1 

64. 8  61. 5  53. 8 

sa95a3 

68.3 

68.2 

61.8 

68.3 

7a  5 

66.966.1 

73. 0l66. 3 

57.8 

65. 21  5a  9 

47.3   54.4 

49. 5 

35.1 

39.6  36.927.8 

30.829.2 

66.2 

86.5 

76.6 

69.8 

85.0 

77. 4  67. 6 

82.0  73.8 

62.9 

79.61  70.5 

53. 0  70. 0 

60.7 

41.3 

57.8 

48.5:37.2 

5a3;44.8 

73.6 

79.0 

72.0 

77.4 

82.9 

7a  0  7a  5 

81. 6  75. 6,  73. 8 

78. 8  7a  4 

66. 2   70. 5 

66.1 

54.3 

5a7 

55.344.9 

49. 0  4a  9 

53.5 

67.7 

69.8 

61.2 

74.0 

67. 5,60. 5 

7a  4|67. 9  51. 5 

63.  2\  5a  0 

36.  5  45. 6 

41.2 

24.231.6 

27. 6,21. 0 

2a823.4 

57.5 

73.0 

63.fi 

61.6 

77.0 

67.  5,60. 8 

79. 2  68. 3  4&  ft 

68.0,  55.2 

39.  0   54. 1 

44.3 

24. 8  37. 2 

28. 5 15. 6 

2a  5.1a  8 

68.8 

79.1 

70.1 

72.6 

83.2 

1  74.  im.  0 

81.972.0   59.3 

73  4;  63.549.51  62.2 

54.1 

3a  5  45.  5 

40.229.4 

sa  33a  5 

W.l 

86.3 

80.  C 

81.1 

88.3   81.6  79.9 

87. 4  81. 2   76. 1 

83.  01  78.  4  69. 3   77. 3 

72.2 

5a 666. 2   61.353.0 

60.3  55.6 

79.  W  85.2,77.3  8L3 

87.21  79.1.79.6 

85.8i77.7   7a  0 

82.  6  75. 8  6a  3   75.  7 

68.1 

57.267.9  60.0  50.4 

62.754.3 

68.5|  78.6,70.5;  72.0 
&1  86.7,81.2  82.8 
7t6|  78,06.61  77.1 

84. 2  76. 8  69.  8   83. 4'73.  6'  60. 0 

73. 7|  64.1'48.8   61.6 

53.  3 

33.0'43.8'  37. 6  2a  3 

33.128.8 

87.3;  82.0,82.7,  87.7  82.4,  81.3 

MJ.O   PI.  3,77. 3;  81.8 

77.9 

73.177.5  73.768.3 

73. 6  69. 6 

W.  8  75. 8[75. 4  80.3i74.8i  70.5 

7a  2i  70.8  6ai|  66.7 

62.2 

50. 8.5a  li  51.742.5 

49.041.1 

D 

gitize 

dbyV 

^C 

>OS 

{Ie 
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Table  tkowimf  the  mean  a.  m.,  p.  m.,  and  wridmight  tempernimre*  at  ttmtumt  •/  fh  &ful 


Station. 


Knoxville,  Tenn 

LaCroaee,Wis 

Leavenworth,  Kane i 

Lewiston,  Idaho 

Little  Rock,  Ark j 

Loa  Angeles,  Cal ' 

Louisville,  Ky    

Lynchburg,  Va | 

Mackinaw  Citv,  Mich . .  j 

Macon,  Fort,  N.  C | 

Maginnis,  Fort,  Mont. . i 

Marquette,  Mich 

Memphis,  Tenn 

Milwaukee,  Wia 

Mobile,  Ala 

Montgomery,  Ala 

Moorhead,  Minn 

Mt.  Washington,  N.H. 

Nashville,  Tenn 

New  Haven,  Coon 

New  London,  Cenn 

New  Orleans,  L% 

New  York  City 

Norfolk.  Va 

North  Platte,  Nebr  ... 

Olympia,  Wash.  T 

Omaha,  Nebr 

Oswego,  N.  Y 

Palestine,  Tex 

Pensacola,  Fla 

Philadelphia,  Pa 

Pike's  Peak.  Colo 

Pittsburg,  Pa 

Port  Huron,  Mich 

Portland,  Mo    

Portland,  Oreg 

Presoott  Ariz 

Proviocetown,  Mass... 

Red  Bluff,  Cal 

Rio  Grande  City,  Tex. . 

Rochester.  N.  Y 

Roseburg.  Oreg 

Sacramento,  Cal 

Saint  Louis,  Mo 

8aint   Michael's,  Fort, 

Alaska    

8aintPaul,  Minn 

Saint  Vincent.  Minn. . . 
Salt  Lake  City,  Utah.. 

San  Diego,  Cal 

Sandusky,  Ohio 

8aody  Hook,  N.  J 

San  Francisco,  Cal 

Savannah,  Ga 

Shaw,  Fort,  Mont 

Shreveport.  La.  

Sill,  Fort,  Ind.T 

Sitka,  Alaska 

Sraithville.  N.  C 

Spokane  Falls  Wash.T. 

Springfield.  Ill 

Stockton,  Fort,  Tex. . . . 
Thomas,  Camp,  Ariz . . 

To  edo.  Ohio 

U n slash ka,  Alaska  — 

Vicksburg,  Miss  

Washington  City 

West  Las  Animas,  Colo. 

Wilmington.  N.C 

Yankton,  Dak 

Yuma,  Ariz 


Mean  temperature. 


March. 


April. 


H*y. 


£7.1 


-^IjLIjlIjlIih^l-z. 

9'54  347. 2150. 7  64  7  54  864 174  663.9 
034  0  32. 340. 6  54  9  44  8J54. 567.  lftftfr 
9  44  2  44  3  44  2  61. 5  52.  «54  674  4*4.2 
0  48.4  44.642.754  65L6;48364.45ft7 
3  59. 6  54. 2  56. 6  70. 6  64  264. 377. 549.1 
564.0  54.3  5O.966.856.ll53.57L958.fr 

3  48. 2  44. 15a  2.61. 7  54.  8*61.  9  74. 065,  5 
3,53. 0  44. 2  5a  663. 4  53.  662,  4  74  4  68. 1 

6  24. 5 16. 4  32. 9  4a  4  34. 4  42. 1  50.  ft  42.  I 

7  54  544  3  54  2,61.964  064.674 16tS 
6  3a  9  2a  2  32. 8|4a  0  3a  740  7  5L  441 8 
1 2a  6  23. 2  33. 9142. 1 35. 4  48  0  55. 3  4ft  1 

4  57. 7  51. 9  55. 7  67.  4  6a  6  64  3,77. 34S.0 
0  34  33a  8  3a  2  45. 4  41. 8  5L  ^54  8  52. 5 
6  6a  5  5a  8  62. 273. 8  65. 2  69. 6;8L  7(72. 9 
9  64  754  8  54  5  72. 6  64  167. 481. 271. 9 

5  23. 6  14  2  90. 8  44  4  37. 4  45. 5457. 7}5± 4 
2  11. 8 10. 0  ia  822. 2U.  6  3L  784  2  33. » 

0  56.  34a  1  54 3!67. 0  64  3  61. 7f77. 367. 2 

8  40. 1  33. 8  43. 5J50. 5  44  1 54  £64  654. 7 
4  39. 0  33. 843. 9;4a  9  42. 5  54  3164 1 544 

6  68  7  62. 1  65. 7  74  8  6<  272. 6>84  1 73. 2 
i     1135.7  43. 851. 9  45, 254  0*4.  3  56.  t 

2  53. 2146. 7  53. 2*62. 1 54  7  64  3[74  664, 6 

9  45. 9  34. 5  34  4  5a  2  45. 4  51.  i|67. 2  57. 1 
4  48. 6  r  -41. 2T*  9  t?.  6  44.  5  54 1 54 . » 

1  42. 8  34  1 J2. 9*7 . 9  49. 2  54  3  GO.  9  61  I 


'.  8  34. 8 
.  0  67. 8  6 
L  Q  67.  2  & 
.7  44.4  3: 
.3  12.4  ( 
8  43.9  3 

4  33. 0  21 
.  4  37. 1  3 
.  4  51. 8  4 
.  9,56.  8  4: 
.435.43 
.2  61.2  5: 
.7  80.46 
.2  34.4  21 
.0  52.7  4: 

6  59.  9  61 
.  2  49. 2  41 

.210.11L4|13.1 
:.  0  34. 7|2 
(i  19. 9  1 
i.  0  48.24 
.  x  61. 3  I 

5  39. 6  J 
.x'40.8.3 
>  -  57.  4  ; 
.  5  65. 9  S 
i.  2  [41  932 
.  7  66.  5 'f 

762. 


40.6 
80.2,1 

64  71. 
45. 7.! 
9.01 
44  3; 
34  84 
40.5 
443 
87. 0< 
347 
50.6 
68. « 
40.1 
42.8 
51.0 
449< 


37.9 
2422 
440 
5454 
44.9 
445J 
5a  5  59.  0 


41.9  51.9  59.6  53,1 
B  66.  2  64. 9  7&  27ft  3 
3  67. 0  70.  2  79.  4  72 .0 
0  47.  8  57. 8  69. 3  5?-  4 
*  11.918  424  920 
7  48.0  55.9  70.659.4 
H  39,4  50.7  58  2  5ft  9 
H41.0  52.  8  59. 8  52.  4> 
5  52.3  48.5  614  57.3 

7  48.  6  42.  8  70. 6  5&2 
039.549.653.34SO 

0  60.2  56.0.73.867.2 
6f746.T4rfl.6l4l 

5  11 .2  53.762.754.3 

1  51.  9  45.  662.657.* 
>  >  "54.  670.3  64  5 

2  54.4  60.  6 73. 664* 
1         I 

20.  4  2a  024  034. 9134  2 

8  43.7'54164lS7.3 

9  32,3  43.9  58  649.7 
-  1-  7  49.8  64.95ft* 

6  57.  0  54  6  64  26ft  0 
0  17.2  57.3  64.7  59.1 
2  44.  3  54  1  63. 7 '36  4 

3  4  52. 161. 4  54  21 


4  38. 6  3 
.  I  59. 0  53 

it'44.7  41 
..  3  45. 1  39 
..  4  69.  8  5  > 
.8  64.3 


31.2! 
54  8 
42,0 
41.8 
55.7! 
28  4 
68.3 


64  0  72.  3  64.  2  71.  2  78. 4  7ft  8 

30.249. 138 .6  39.  6  58.  84ft  1 

5  58.     59. 0  73.  9  64  6  67.  7  81. 671-  7j 

7  51.  6  52. 872.  7  61  2  62.  7  78.  568  1| 

2  43.949.348  S 

2  66. 3  74. 667. 1' 

0  44  26l.3j57.3f 

9  58  17a  064.4, 

9  65,  2  84. 9 7L  3 

6  52.  0  83.97(1^1 

2  57. 166.2  5S.:; 

.5  34  9  41.  MM 

59.073.5  64  5  67.581.271 .* 

47.9;r9.f».V'.3  59.6?2.161-" 

94  9  62. 3:4S»  4'  48. 0  69.  <*&  J 

84.r«7.7r59  0  648744663 

I7.6t4.2l43.  4  53.2  67.4  57. 


84244  ,-4 
57.865.4:59 
84  862.6  1 
47. 1 59. 8  52 
61.878  5  62 
64  6,73. 4  T.l, 
;;  40. 2  35, 4  44 1*52.  e  4G 
3:'».  6;      '  81.2*6. 
.  5  66.6  ;- 
,  2  48.  2  40 
1155.4  42 
.  1  60. 4  52 
2  37. 2  W 


'.  4  28. 
L  0  50, 

>.6{24_c  . 

L  0  53.  6  75.  8  65.  :  844Jf  1   DJTO.  4  64. 4  69. 3  7& 
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Service,  United  States  Army,  for  each  month  of  the  year,  fc. — Continued. 


Mean  temperature. 


June. 

July. 

Augoat. 

September. 

October. 

November. 

December. 

a 

8 

a 

a 

a 

a- 

0 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

i  H 

« 

p. 

O. 

d 

P. 

d 

P. 

p\ 

d 

A 

p, 

d 

P. 

p. 

d 

p\ 

p. 

d 

1    & 
P» 

r- 

co 

•"• 

e» 

OS 

rH 

t* 

eo 

** 

e» 

CO 

*H 

t- 

CO 

*■• 

t» 

CO 

ih 

«> 

CO         3 

88.3 

81.3 

70.8 

71.7 

84.2 

74.1 

69.1 

83.3 

711 

61.577.0 

665 

50.4 

67.9 

55.6 

40.4 

519 

44.6 

34.1 

44. 7  8a  0 

S3. 2  74. 8 68. 067. 9 

80.0 

72.965.2 

78.5 

70.5 

55.667.2 

60.2 

45.0 

55. 249. 5 

29.8 

37.6 

819 

19.2 

26CM219 

88. 4  8L  2  72. 5(72. 2  85.0 

76. 6  69. 7 

84.8 

75.3 

59.8,76  4  65.3 

4a  2 

04.  ll54.1 

34.0 

46  5 

366 

269 

36  229.8 

W.9  74.06».9!610  80.6 

78. 1  59. 9 

78.0 

76  8 

51.667.2 

62.6 

416 

63.849.3 

34.0 

41.8 

87.8 

317 

37.636  0 

72.4  85.477.3174.4,  87.3 
58.1   76.0,62.4160.8  79.4 

79.1J710  85.6 

769 

64.6715 

70.2 

59.8 

712164.3 

46  3 

57.2 

M.  7i4l.l 

61.4  468 

64.560.8 

80.9  661 

56  7,79. 6 

65.1 

54.1 

71 2  60.  3 

49.3 

667 

657 

46  0 

63.9512 

70.7 

81.2172.7.74.6  85.4 

77.2  71.0 

816 

74.8 

62.4176  3 

67.2 

512 

66  4  57. 11  40. 7 

49.7 

442 

34.6 

81.3  37.3 

71.7 

8L  Ij71.4i76.lt  85.2 

75.5 

71.9 

82.4 

73.0 

64.  l|75. 9 

65.7 

52.7 

66. 3  56  5 

41.0 

513 

48.934.5 

44.137.2 

57.2 

63.9 

5&  5:60.2i  67.0 

664 

59.3 

67.9 

58. 9 

53. 8,60.  8 

54.6 

46.1 

52.0 

47.2 

34.7 

28.6 

36  024.2 

27.2  26  6 

73.8 

79,7 

73.676.9  82.6 

76  7 

76  8 

82.2 

76.1 

72, 7  76  4 

73.3 

64.7 

71.9 

660 

52.1 

60.3 

519461 

51847.0 

53.7  66  6j 

54.8  57.4  7L5 

566568 

76.4 

61.3 

46  8  63. 8 

50.6 

34.4 

43.4 

35.6 

26  636  5 

29. 1 24. 4 

810  264 

56.9;  63.6 

56.4 

61 8  71.1 

62.3 

62.1 

70.9 

62.3 

53. 2  62. 2 

53. 8142. 9 
69. 2  55. 7 

49.9 

44.4 

28.8 

34.3 

30. 4  20. 3 

24  9  21. 6 

746^  84,61 

75.9 

77.3  87.4 

7a  8 

74.4 

866 

76  8 

65. 1176  6 

69.0 

60.1 

44.3 

55.1 

46  4 

37.9 

47. 2l41 1 

61.3;  67.26L6 

666 

7a6 

67.2 

66  71  73.8  67*4 

56.6669 

59.646  4 

53.948.1 

31. 4  37. 7 

34.3 

21.7 

27.4244 

77.1  87.1 

7&5 

7a  6 

sa  2 

80.1 

76.8  86  7  79.2 

71. 5  81 4 

75. 0  61 2 

75.4663 

53. 1  64. 7 

568 

47.2 

57.651.1 

75.  V  86.6 

77.3 

77.7 

89.7 

80. 1 75. 4 

87. 2,76  2 

667  83.1 

73.5 

56  8 

74. 2  64. 1 

4a8610 

517 

417 

564  47.9 

56.1.  71.4 

62.3 

60.2 

76  6 

66  0  5a  9 

76965.5 

46.6  64.5 

53.1 

36  6 

49. 0!41.  5 

la  1J29. 4 

21.6  6  6 

17.2;  9.8 

42.1  46.3 

42.1463 

50.5 

46  6  46  6 

56  0  46  2 

39.542,8 

39.6 

29.6 

31. 8  29. 7 

16  8 17. 2 

161 

as 

9.3  9.1 

73.7;  84.0 

74.3,7a4 

869 

77.6715 

85. 7  76. 0 

64. 4  7a  8 

68.2 

54.1 

66  7'58. 6 

414 

54.1 

46.9 

36  0 

45.740.4 

66.4,  73.0 

64.1171.6 

760 

69.8668 

76  9  67. 5 

61.2  89.2 

61.3 

50.2 

50.l|5l.5 

37.6 

45.0 

39.5 

26  2 

34.630.5 

65.4  63.5 

62.571.1 

76  2 

6a  2,69. 2 

74. 0  67. 1 

61. 5  67. 3 

60.6 

51.3 

57. 7  51. 7 

3a4 

44.4 

39.6 

29.3 

34. 7  81. 0 

7a  9  85.0 

79.380.5 

864 

81. 0  7a  9 

85. 9  80.  5 

75. 2  82. 4 

76.9 

668 

76  4 

69.2 

57.3 

667 

60.1 

51.9 

60.254.8 

65.8  73.9 

66371.2 

7a  6 

71.369.4 

77. 2170. 2 

62. 4,70. 2 

63.4 

513 

60.3 

54.1 

39.7 

469 

40.9 

30.7 

369813 

74.0  8L 671. 57a 2 

85.2 

75. 5,76  4 

82. 0173. 9 

6a  2  76  8 

662 

57.7 

66  2 

59.1 

46  6 

519 

46  4 

39.1 

46  241.4 

60.14  77.866.265.6 

83.2 

71.7  63.4 

83. 4|70.  5 

51.  3  71 5 

59.3 

39.6 

60.8 

47.1 

26  2 

465 

31.6 

16  8 

363211 

49.2.  64.8 

61.61 

51.5 

6ao 

64.8 

52.6  68.4163.7 

48. 862. 1 

564 

44.9 

510460 

40.546  61 

43. 136  8 

41840.9 

66.21  78.6 

70.0 

70.6 

815 

74.7 

66  2,  82. 8  73. 1 

56. 2|71. 8 

61.8 

45.3 

60.7151.5 

30.042  0 

34.820.6 

30.624.6 

62.0  60.2 

62.1 

67.9 

75.1 

664 

66  8  74.5661 

59.2-67.2 

60.6 

4a  9 

55. 4|50. 4 

37.440.6 

36  4;2a5 

31.729.7 

74.6  85.8 

7*.  4 

74.6 

862 

79.0 

72.4   87.8.78.0 

66. 3  82. 1 

712 

63.4 

76  6  66  8 

53.0617 

57. 0]46  4 

58.251.8 

77.9  84.9 

?a  7 

7a  2 

860 

79.2 

76  8!  86  2:79. 0 

72. 1>82. 8 

75.3 

66.8 

77.2 

70.1 

55.2  66  5 

56  6,50. 9 

60.554.3 

67.9  77.768.5 

72.8 

82.5 

717 

70.6  79.7,71.4 

62. 7.72. 4 

64.5 

512 

614 

54.1 

39.947.6 

42.131.7 

37.638.8 

28.9  38.2 

31.6 

364 

464 

360 

36  0  44.2  37.4 

27. 0  36  6 

29.9 

17.6 

25.6 

19.8 

61115 

9.8 

4.6 

65  63 

65.3,  7a  7 

6ao 

6a7 

82.5 

71.0 

65.4  81.169.2 

58.2173.2 

610 

46  7 

61.7 

51.7 

37.2  45.2 

89.1 

30.7 

363316 

60.4'  67.7 

60.1 

662 

718 

662 

64.4  716661 

57.2J66  7 

56  8 

46  4 

54.6 

46  2 

33.5  39.6 

36  0 

25.0 

29.526  5 

61. 9;  69.7 

60.5 

67.6 

762 

663 

662  73.  8i65. 1 

57. 7(65. 7 

58.5 

47.5 

55.0469 

35.8  41.3 

87.0 

25.2 

31.0 

27.0 

53.5  68.2 

63.4 

566 

710 

69.0 

55.9  71.7|66.9 

52. 9  66  1 

61.9 

47.8 

58. 6,52.  6 

41 0  41 6 

447 

39.1 

44.1 

41.6 

51.9;  81.5 

6a2 

61.4 

83.8 

711 

59.8   80.9,69.8  50.3  77.0 

62.7 

39.6 

66150.7 

29. 0  54. 9 

38. 8  26. 7 

49.4 

368 

63.6 

71.9 

60.7 

oao 

76  9 

669 

67. 0,  74. 8  65. 0 

60. 4,66  2 

59.2 

51.8 

55. 4  51.  5 

41.'849. 6 

41.6  32.0 

34.8 

312 

64.4 

86.0 

80.7 

69.0 

9L9 

86  867.0  90.8184.1 

61.7,81.3 

74.6 

53.3 

69. 961  2 

46  2  59. 0 

51. 9  41. 6 

51.5 

469 

74.4 

82.2 

7a4 

7a  6 

96.7 

816.77.9  917  80.9 

72,8  91.2 

79.0 

668 

84.4  713 

57.9  72.6 

62.5 

52.5 

67.6 

567 

63.3 

71.7 

62.8 

6ao 

77.0 

67.8165.9,  75.7166  6 

5a  6  67. 6 

59.4 

47.3 

56  3'46  7 

34. 4  39. 4 

34.9 

26  4 

29.6 

27.4 

50.8 

69.6 

64.2 

517 

74.2 

69. 2)53.  ll  73. 1J68. 1 

49. 6,6a  6 

62,2 

44.0 

56  4  50. 2 

39. 2  46  5 

419 

39.0 

44.3 

41.6 

59.0 

7a  9 

70.8 

60.7 

PI  4 

719.59.8  82.5  72.9 

59.  0  79.  6 

70.5 

51.4 

66961.0 

44. 458. 1 

515 

410 

61.4 

47.8 

69.6 

81.1 

714 

717 

85.3 

77. 4  71. 0  84. 0j75. 7 

61.  5,75. 7 

67.0 

51.2 

65.0 

564 

37. 7  47. 7 

410 

80.3 

38.4 

34.1 

41.3 

47.8 

49.1 

50.1 

55.8 

56.1:46  6 

53. 2  53. 7 

41.51467 

45.6 

28.8 

814 

31.8 

14.717. 6 

16  7 

16 

6  4 

4.8 

6L5 

717 

65.1 

65.9 

76  6 

69.  9!&3. 5 

77  868.0 

512  66  2 

57  0 

41.9 

53.5 

45.3 

26  4  34.  8 

29.3 

15.2 

22.8(161 

53.7 

69.7 

58.8 

569 

715 

62. 6  55. 6 

73. 9  62. 3 

44.  0  62. 0 

50.2 

33.1 

46. 0,38. 0 

15. 3  23. 3 

17.2 

15 

11. 0  6. 2 

59.4 

7a  7 

6&8 

669 

860 

74.8062 

83.9  74.4 

56  3  74.1 

63.7 

45.9 

59. 1'50. 3 

31  7,44. 1 

37.4 

269 

37.2!81.4 

60.5 

69.6 

63.2 

63.5 

72.2 

65. 6,65.  0 

73.  7|67. 4 

62.  7|72. 2 

656 

58.1 

69.1  '61.4 

52.  5,65. 7 

566 

5O.0 

62  71541 

64.8 

72.1 

66.0 

70.6 

77.7 

72. 3  68. 7 

76.671.2 

61.5  69.9 

63.0  52.3 

59. 4  54. 7 

38.  7!44.  4 

40.4 

31.3 

34.5312 

66.4 

73. 6*66.0 

72.2 

79.2 

71.8  70.4 

77. 470.  8 

64. 4171. 0 

65.3 

54.4 

60.  7l55. 6 

42. 5,47. 4 

44.0 

318 

87.3 

345 

54.3 

64.057.3 

54.6 

611 

56.  8  55. 0 

63. 5157.  2i  55.7165.4 

564 

55.2 

64. 2  58. 5 

51 2  59. 0 

55.7 

468 

53.9 

511 

78.8 

85.077.4 

81.6  87.3 

79. 9,78. 6 

85.1176  3 

72. 8,80. 6 

74.0 

614 

71565.4 

51963.7 

56.7 

46  9 

668 

51.8 

49.0 

68.4  59.4 

51.4  7a  4 

64. 0  50. 2 

75.  3, 63.  9 

43.  8  64. 3 

52.2 

34.0 

46  0  37.6 

24. 4  34. 4 

26.9 

217 

30.7 

25.0 

75.1 

88.6?a4 

77.5 

90.8 

80. 4>76  4 

90.179.8 

66  2  83. 1 

72.4 

56  9 

74.9  64.9 

46  0  61.8 

53.3 

412 

566 

460 

70.6 

867761 

73.3 

89.6 

79. 4171. 3 

89. 5  78.  3 

62.  8  83. 1 

70. 8  54. 2 

71  661.0 

39. 4  56. 9 

464 

31.1 

47.1 

869 

48.3 

53.152.1 

50.7 

55.2 

518  51.8 

57. 5.56  6 

50.0 

54.7 

53.  0143.  5 

462  45.9 

37. 8  39. 5 

863 

368 

367 

364 

75.0 

8L575.0 

76  7 

866 

78.976  7 

84.0  78.0  71.3 

79.0 

71962.4 

70. 7  64. 5 

M.  560.0 

53.6 

418 

614 

47.1 

52.2 

70.266.8 

558 

77.0 

71 2|5t.  0 

75.8  69.8  47.1 

65.1 

57.9 

38.5 

46  6  44.4 

31. 338. 8 

367 

2a  4 

34.4 

3i:9 

66.6 

77.670.8 

70.9 

83.8 

75. 2  oa  1 

82.1 

73.3   58.3,73.8 

64.1 

51.8 

63. 4  56.  0 

37.  0  46. 3 

40.8 

29.1 

364 

313 

69.0 

90.477.9 

70.8 

90.4 

79. 2|67. 8 

88.3 

76  5  61.6  82.5 

70.0 

53.9 

75.  0  61. 6 

41.5611 

47.436  6 

67.0 

411 

62.0 

94,681.4 

71.2 

916 

82.670.3 

90.2 

79.5   59.8  85.2 

713 

43.7 

73. 4  59.  6 

34.3  60.0 

47.1314 

54.3 

415 

67.1 

75.  l|67  2 
47.«47.5 

87.3)77.4 

70.8 

769 

71.667.7 

77.9 

70.0  59.  l'70. 1 

62.  049.  0 

58.7  52.3 

86.3  43.0 

367  264 

316 

30.5 

43.  e 

47.2 

50.6 

51. 1147. 8 

517  53.6  45.4.50.0 

49. 4  38.  4 

41 8  41  3 

82.3  361 

36  330.9 

31.7 

31.3 

75.1 

77.2 

89.1 

79. 3  75. 3 

88.4  77.9   68.  3,8  J.  2 

72.  9  59. 2 

74. 2  63. 7 

49. 3  62. 1 

51744.9 

564 

49.5 

70.: 

80.770.374.4 

85.2 

74.870.8 

81.8  71.8   63.1 

75. 1 

64.6  51.9 

64.8  5*.  6 

39.840.8 

42.8310 

40.1 

34.7 

56.1 

i  80.668.0.63.2 

88.0 

74.0  60.9 

85.7  72.5   51.4 

78.2 

63.  6  41.  5 

61.0  51.6 

22.  2  51 4 

33.022.3 

44.3 

265 

75. 1 

)  811714362 

869 

77.4  75.9 

83.0  76.3   69.8 

78.9 

71. 1  59.  4 

70.462.0 

49. 4  60. 6 

52. 4  41  6 

58.7 

46  2 

62.' 

I  74466  l|t7. 2 

81.7 

71.864  2 

82.  3,71.0   5J.2 

71.8 

58. 7  40. 8 

58.5  46.8 

26  7  40. 2 

29.  8 15. 9 

260 

19.7 

7L 

r  99.487  4|80l 5 

1014 

98. 4  80. 2 

1 

101. 7  91. 3-  72. 1 

96.7 

84. 2,61. 5 

81870.9 

1 

51.4,71.2 

59.047.4 

66.0 

54.7 
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APPENDIX   35. 

Mean  temperature  (in  degrees  Fahrenheit)  and  average  precipitation  (in  inekei  and  hun- 
dredths) at  Signal  Service  stations,  for  each  season  of  the  year  (computed  from  the 
commencement  of  observations  to  December  31,  1883). 

[The  seasons  comprise  the  following  months:  Spring:  March,  April,  and  May :  Summer:  June,  July, 
and  August;  Autamn :  September,  October,  and  November;  Winter:  December,  January,  and  Feb- 
ruary. The  mean  temperature  is  deduced  from  the  three  telegraphic  observations,  taken  at  the 
same  moment  of  Washington  time.  ] 


Stations. 


Established. 


Mean  temperature. 


a 

I 


Average  precipitation. 


Albany.N.Y 

Alexander,  Fort,  Alaska. 


Alpena,  Mich 

Apache,  Fort,  Aris 

Assinaboine,  Fort,  Mont 

Atlanta,  Ga 

Atlantic  City,  N.J 

Augusta,  Ga    

Baltimore,  Md  

Bamegat  City,  N.J 

Bearing's  Island,  Behring  Sea 

Bennett,  Fort,  Dak 

Benton,  Fort,  Mont 

Bismarck,  Dak 

Block  Island,  R.  I 

Boise  City,  Idaho 

Boston,  Mass 

Brownsville.  Ter 

Buffalo,  N.Y 

Buford.  Fort,  Dak 

Cairo,  111 

Cape  Henry,  Va 

Cape  May,  N.J 

Cape  Mendocino,  Cal. 

Cedar  Ke\  s,  Fla 

Charleston,  S.  C 

Charlotte,  N.  C 

Chattanooga,  Tenn 

Cheyenne,  Wyo 

Chicago,  III 

Chlnooteaguo,  Va 

Cincinnati;  Ohio 

Cleveland.  Ohio 

Coleman  City,  Tex 

Columbus,  Onio   

Concho,  Fort,  Tex 

Custer,  Fort,  Mont 

Davenport.  Iowa 

Davis,  Fort,  Tex 

Dayton,  Wash.  T 

Dead  wood.  Dak   

Delaware  Breakwater,  Del . . 

Denver,  Colo 

Des  Moines,  Iowa 

Detroit,  Mich 

Dodge  City,  Kans   

Dubuque,  Iowa 

Duluth.Minn 

Eastpoit,  Me  

EllloU,  Forr,  Tex 

W  Paso,  Tex., 


Dec  22*1873 
Aug.  1,1881 
Sept.  10, 1872 
Oct  9, 1877 
Oct  0, 1879 
Sept.  25, 1878 
Dec  10,1873 
Nov.  2,1870 
Jan.  1. 1871 
Dec  10,1873 
May  22, 1882 
Dec  22,1879 
Oct  11.1879 
Sept  15, 1874 
Sept  1,1880 
July  1,1877 
Nov.  1,1870 
Aug.  25, 1875 
Nov.  1,1870 
Oct  23,1878 
June  1,1871 
Dec  15,1873 
May  21,1871 
July  27, 1882 
Nov.    7,1879 


Jan, 
Oct 
Jon. 
Nov. 
Nov. 


5,1871 
6,1878 
8, 1879 
1,1870 
1,1870 
Mar.  10, 1880 
Nov.  1,1870 
Nov.  1,1870 
July  1,1877 
July  1,1878 
Oct  10,1875 
Dec  5,1878 
May  24, 1871 
Dec.  24,1877 
July  1,1879 
Dec.  25, 1877 
Jan.  28,1880 
Nov.  19, 1871 
Aug.  1,1878 
Nov.  1,1870 
Sept  15, 1874 
July  10, 1873 
Nov.  1,1870 
Apr.  1,1873 
Nov.  29, 1879 
Nov.    5,1877 


45.6 

70.5 

(*) 

(*) 

86.5 

63.3 

50.9 

69.8 

41.0 

65.2 

61.3 

76.9 

47.3 

70.4 

6i.2 

80.4 

53.2 

76.0 

46.8 

70.2 

29.7 

47.4 

42.7 

70.2 

42.3 

67.1 

39.0 

67.0 

43.4 

66.8 

49.6 

70.3 

44.9 

69.1 

74.5 

83.7 

42.0 

68.0 

39.0 

65.7 

58.1 

77.7 

55.1 

76.0 

49.0 

71.7 

48.8 

53.6 

70.2 

82.0 

64.9 

81.2 

59.5 

77.7 

60.1 

76.6 

41.8 

64.7 

46.0 

70.0 

50.1 

72.4 

54.6 

76.1 

45.8 

70.0 

64.2 

80.0 

61.2 

73.0 

65.8 

80.6 

44.2 

68.4 

48.6 

73.1 

61.5 

73.5 

48.8 

65.5 

40.5 

63.5 

49.5 

71.4 

47.6 

69.8 

48.7 

72.3 

45. ! 

fi0.7 

52.9 

75.3 

47.5 

71.9 

37.3 

03.7 

87.9 

5a  8 

55.2 

74.2 

64.6 

80.6 

51.1 

(*) 

44.7 

52.1 

39.7 

61.9 

56.1 

64.3 

56.9 

55.5 


44.5 
42.2 
41.2 
54.9 
48.5 
51.1 
73.6 
50.0 
40.0 
58.2 
62.2 
57.6 
53.6 
72.4 
66.7 
61.2 
61.0 
44.1 
51.4 
59.6 
56.6 
51.9 
61.4 
54.4 
63.0 
446 
51.1 
5a  2 
47.8 
42.2 
59.3 
49.3 
51.1 
50.5 
53.5 
49.5 
43.3 
46.0 
54.6 
62,2 


*  No  record. 


26.6 

£!. 

35.8 
15.8 
46.4 

33.8 
4&6 
8&  2 
82.9 
27.1 
16.8 

iai 

10.9 
33.0 
31.7 
28.1 
60.5 
26.4 
9.1 
88.8 
42.3 
35.6 
46.0 
60.2 
50.9 
43.4 
44.4 
26.9 
27.8 
36.6 
36.8 
28.3 
44.3 
32.3 
46.0 
20.8 
25.7 
45.8 
81.6 
23.4 

sa  0 

29.9 
23.6 
26.7 
80.6 
23.6 
15.4 
22.4 
34.0 
47.5 


In. 

a  69 

5.65 
7.99 
2.36 
2.92 

15.46 
9.90 

M.59 
9.98 

12.24 
2.02 
a  14 
4.69 
7.46 

12.36 
a  56 

12.46 
4.68 
a  33 
4.41 

12.81 

15.23 

11.10 
a  26 
9.12 

14.20 

12.09 

iaoo 

a  65 
10.48 

a  13 

10.70 

a  82 

7.06 
11.43 

a  00 
a  39 

10.05 
2.30 
7.32 

13.21 
6.64 
5.62 

10.52 
a  96 
a  28 
9.15 
7.67 

13.15 
a  41 
It  06 


In. 
11.96 


11.38 
10.78 
4.44 
10.59 
11.54 
13.49 
12.46 
12.84 
a  40 
7.03 
4.54 

a  66 

11.21 
0.76 

11.85 
9.74 
9.53 

a  78 

11.86 

15.29 

12.95 

0.02 

24.92 

19.69 

13.69 

11.29 

4.63 

11.07 

10.69 

ia68 

11.95 

9.88 

12.08 

10.61 

4.40 

12.61 

11.99 

2.14 

a  45 

9.00 

5.03 

ia36 

11.02 

a  91 

14.45 

13.14 

12  26 

8. 01 

647 


la. 

a  is 

12.05!    619 


In. 
a  26 


4.67 

ait 

11.00 
10.00 
10.49 
10.35 
1&41 

iii" 

2.81 
3.38 

ia37 

2.84 
12.73 
11.20 
10.66 
2.36 
9.96 
14.43 
11.72 
&  05 
12.96 
14.95 
10.62 
12.87 
LOO 
9.64 
a  75 

a76 

9.68 
a  87 
9.87 
R  33 
2.20 

a  14 

4.85 
5.86 
a  13 
7.95 
2.49 
ia25 

a  10 
a  is 


4.49 

122 

10.81 
10.71 
12.70 
9.21 
13.30 
&  80 
107 
203 
L88 
1563 
618 
11.11 
6-38 

a  50 

178 
12.29 
1114 
11.90 

a  02 
11.02 
11.13 
1167 
19.75 
.50 

643 
12.45 
11.09 

7.90 

4.89 
1L14 

an 

229 
4.95 
1.18 
1124 
149 
197 
1.69 
439 
7.34 
-..-  1.49 
1149  1  457 
a46  133 
13.21  '10  18 
&M:    0.8j 

awl  m 
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Mean  temperature  (in  degrees  Fahrenheit)  and  average  precipitation,  £•«.— Continued. 


Erie,  Pa 

Eacanaba,  Mich 

Fori  Smith,  Ark 

Galveston,  Tex 

Grand  Haven,  Mich 

Grant,  Fort,  Axis 

Hatteras,N.C 

Helena,  Mont 

Henrietta,  Tex 

Boron,  Dak 

IndUnapolis,  Ind 

Indianola,  Tex 

Jacksonville,  Fla 

Keokuk,  Iowa 

Key  West,  Fla 

Kitty  Hawk,N.C 

Knoxville,  Term 

La  Crosse,  Wis 

Leaven  worth,  Kans 

Lewiston,  Idaho 

Little  Bock,  Ark 

Los  Angeles.  Cal 

Louisville,  ]£y 

Lynchburg,  va 

Mackinaw  City,  Mich 

Macon,Fort,N.C 

Maginnis,  Fort,  Mont 

Marquctte.Mich 

Memphis,  Tenn 

Milwaukee,  Wia 

Mobile,  Ala 

Montgomery,  Ala 

Moorhead,  Minn 

Mount  Washington,  N.  H . . . . 

Xaahville,  Tenn 

New  Haven,  Conn 

New  London,  Conn. 

New  Orleans,  La 

KewYorkClty 

Norfolk,  Va 

North  Platte,  Nebr 

OlympiaWash  T 

Omaha,  Nebr 

Ooglaamie   (Point   Barrow), 

Oswego,  K.Y*"V.V. '"'.'.["'." 

Palestine,  Tex 

Prasacola,  Fla 

Philadelphia,  Pa 

Pikes  Peak,  Colo 

Pittabnrg,  Pa 

Joplar  River.  Mont 

Port  Huron.  Mich 

Portland,  Me 

Portland,  Oreg , 

Pnacott,  Arte 

rrovrneetown.  Mass 

fo-d  Blntr,  Cal 

K»o  Grande  Citv.  Tex 

5°cherterfN.Y 

Jowhurg,  Ores 

^cramento,  Cal 

^intLouia,Mo 

*mt  Michael's,  Fort,  Alaska 

^t  Paul,  Minn 

Saint  Vincent,  Minn 

^tUke  City,  Utah 

^Wego,CeY 

Naodaeky,  Ohio 

*>%  Hook,  N.J 

|">  Jrancisco,  Cal 

J»^aaahtGa \ 

Shaw.  Fo,t,  Kent 

c?30eiu 15 


Established. 


May  25,1873 
May  24,1871 
June  1,1882 
Apr.  19, 1871 
May  24,1871 
Nov.  1,1875 
Dec  1,1880 
Oct.  15,1879 
Feb.  1,1877 
July  1,1881 
Feb.  10,1871 
May  1,1872 
Sept  11, 1871 
July  16, 1871 
Nov.  1,1870 
Jan.  15,1675 
Jan.  1,1871 
Oct  15,1872 
May  21, 1871 
July  1,1879 
July  1,1879 
July  1,1877 
Sept  11, 1871 
May  24, 1871 
Aug.  20, 1882 
May  23,1878 
July  14, 1882 
May  1,1871 
Feb.  28,1871 
Nov.  1,1870 
Nov.  "  ™ 
Nov. 
Jan. 
Dec. 
Nov 


7,1870 
9,1870 
1,1881 
1,1870 
1, 1870 
Dec  10,1872 
Jan.  10,1871 
Nov.  1,1870 
Nov.  1,1870 
Jan.  1, 1871 
Sept  18, 1874 
July  1,1877 
Nov.    1,1870 

Oct  17,1881 
Nov.  1,1870 
Deo.  8,1881 
Oct.  27,1879 
Jan.  1,1871 
Nov.  1,1873 
Nov.  1,1870 
May  1,1882 
July  25, 1874 
Jan.  15,1871 
Nov.  1,1871 
Nov.  19, 1873 
Feb.  15,1882 
July  1,1877 
May  28, 1875 
Nov.  1,1870 
Jnly  15, 1877 
July  1,1877 
Nov.  1,1870 
June  28, 1874 
Nov.  1,1870 
Sept.  5,1880 
Mar.  19, 1874 
Nov.  1,1871 
Aug.  2,1877 
Dec.  10, 1873 
Mar.  8,1871 
Jan.  1, 1871 
Apr.    1,1880 


Mean  temperature. 


46.0 
35,9 
59.4 
69.9 
43.4 
59.2 
56.6 
42.4 
63.6 
41.4 
52.4 
70.4 
09.0 
50.9 
76.8 
55.4 
67.8 
46.3 
53.1 
50.4 
62.6 
68.4 
55.7 
56.1 
32.7 
58.2 
88.1 
87.0 
61.4 
42.1 
67.2 
65.3 
36,0 
2L4 
59.8 
46.5 
45.6 
68.9 
47.6 
57. 0 
47.2 
48.3 
49.4 

3.3 
43.2 
66.3 
67.9 
50.5 
14,3 
50.1 
(*) 
41.8 
43.6 
51.5 
50.7 
41.9 
60.0 
76.1 
43.4 
61.1 
58.5 
54.8 
20.0 
43.8 
32.3 
49.2 
58.1 
48.4 
47.4 
54.6 
66.5 
40.7 


70.2 
64.2 
77.8 
83.5 
67.5 
76,0 
77.2 
65.2 
81.7 
67.6 
74.5 
82.9 
81.5 
75.3 
83.9 
76.3 
75.0 
71.2 
76.2 
70.6 
79.0 
67.6 
76.8 
76.5 
61.1 
77.5 
62.1 
63.2 
79.5 
67.1 
81.4 
80.8 
65.8 
46,2 
78.7 
70.5 
69.1 
81.9 
71.6 
77.5 
71.3 
60.5 
74.2 

86.6 
6&2 
79.8 
80.6 
73.9 
37.2 
72.4 

6&5 
67.2 
64.4 
70.0 
68.2 
80.2 
85.0 
68.8 
64.2 
71.3 
76.8 


69.5 
63.0 
72.6 
66.7 
71.0 
72.0 
6R  4 
81.3 
61.9 
*  No  record. 


62.6 
44.1 
62.8 
71.3 
49.4 
60.5 
66.3 
42.1 
63.8 
44.5 
53.8 
71.4 
69.8 
63.0 
78.0 
63.0 
57.4 
48.1 
54.0 
48.6 
62.7 
62.7 
57.2 
57.5 
47.1 
65.9 
40.7 
44.4 
60.6 
48.0 
67.6 
65.2 
39.9 
29.1 
59.5 
52.8 
52.5 
69.7 
54.5 
60.5 
48.2 
49.3 
50.5 

11.0 

50.9 

67.1 

69.3 

55.3 

21.2 

58.0 

(*) 

48.8 

49.7 

53.0 

52.1 

52.4 

63.5 

73.3 

49.6 

51.6 

60.6 

55.9 


46.2 
36.5 
61.6 
62.7 
53.9 
56.1 
58.2 
66.8 
40.4 


I 


29.8 
17.6 
37.8 
65.4 
27.0 
44.6 
45.4 
20.0 
41.6 
17.1 
32.1 
55.7 
56,6 
28.3 
70.8 
43.6 
39.7 
20.8 
29.9 
32.3 
45.9 
53.5 
87.3 
88.7 
19.2 
46.9 
19.6 
19.8 
42.8 
23.3 
52.6 
50.4 
6.5 
6.8 
41.3 
29.6 
30.0 
55.9 
31.5 
41.9 
24.5 
39.3 
24.6 

-19.2 
27.5 
49.3 
56.3 
33.2 
4  1 
32.1 

£■ 

26.3 
41.0 
35.5 
30.2 
47.0 
60.5 
26.8 
41.5 
47.4 
34.1 

3.4 
17.4 

1.7 
81.4 
54.4 
81.1 
32.  ff 
51.4 
52.7 
21.4 


Average  precipitation. 


In. 

9.26 

7.57 
11.18 
10.21 

a  73 

1.59 
18.12 

2.89 

7.30 

a  25 
11.97 

7.20 
10.48 

9.81 

6.45 
14.90 
14.67 

7.30 
11.02 

3.56 
17.41 

4.28 
12.90 
10.26 

6.69 
15.09 

3.58 

5.92 
17.47 

9.63 
ia34 
17.24 

6.55 
19.70 
14.54 
18.32 
12.21 
17.70 
10.06 
12.18 

5,47 
13.30 

9.92 

1.18 
a  09 

12.64 

13.42 
0.21 
9.87 
a  33 
3.54 
9.54 
a  95 

13.19 
2.18 

11.96 
7.08 
4.57 
9.36 
a  89 
7.69 

10.25 
1.85 
7.45 
4.45 
a  42 
1.91 
9.03 

14.15 
5.39 

11.93 
8.25 


I 


In. 
10.49 
12.51 

7.44 
13.47 
10.87 

8.63 
17.46 

a  69 

9.48 
13.16 
14.65 

9.29 
17.76 
13.37 
13.74 
19.58 
12.89 
13.58 
13.88 

2.06 
11.11 

0.02 
12.44 
10.78 

9.88 
20.11 

1.71 
10.74 
11.33 
10.27 
19.53 
11.40 
12.12 
26.95 
12.63 
13.67" 
12.82 
ia82 
12.40 
15.65 

9.32 

2.57 
16.64 

3.19 

9.37 

10.29 

23.48 

13.09 

1L41 

11.76 

1.86 

9.97 

10.40 

3.34 

6.86 

5.68 

0.21 

a  41 

9.73 

1.83 

0.12 

11.74 


12.18 
7.27 
2.18 
a  30 

18.39 

13.19 
0.18 

19.29 
4,75 


5 


In. 

ian 

10.40 
13.72 
17.08 
11.11 
2.62 
20.81 
4.25 
&  29 
4.73 
9.95 
ia25 
16.82 
9.80 
14.69 
ia62 

ia«o 

9.52 
9.03 
4.11 

11.97 
L57 
9.79 
9.98 
9.14 

15.14 
a  88 

11.23 

1L38 
a  18 

ia7i 

9.25 

7.54 
22.46 
10.64 
12.15 
12.06 
ia38 
10.86 
12.77 

3.29 
ia74 

7.83 

2.73 
9.36 
17.20 
1&32 
9.97 
5.73 
7.89 
2.68 
a  31 
10.67 
13.94 
2.32 
18.74 
4.44 
5.56 
a  63 
7.93 
2.58 
a  12 


a  89 

a  40 

4.26 

1.24 
10.72 
12.62 

3.98 
11.69 

3.50 


In. 
a  80 
4.14 
10.07 
11.64 
a  65 
2.69 

ia27 
a  87 
a  32 

0.66 

a  89 

7.52 

a  83 
a  60 

5*07 
15.26 
1&22 
a  60 
4.78 

ao7 
iaoi 

a  86 
laio 

9.74 
12.10 
14.55 

2.92 

4.07 
14.89 

a  68 
14  14 
1&78 

3.04 
ia84 
14.23 
11.76 
10.64 
14.84 

9.66 
11.65 

L79 
3L03 

2.40 

1.08 
9.17 
9.24 
15.49 
a  78 
4.39 

a  16 

L37 
a  76 

a  04 

2a  89 

3.38 

1&88 

17.12 

a  82 

9.12 

17.78 

11.37 

7.51 

1.87 

a  40 

1.51 

4.12 

a  06 

a  35 

11.27 

14.08 

10.07 

2.  XT 
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Mean  temperature  (in  degrees  Fahrenheit)  and  average  precipitation,  fe.— Continued. 


Stations. 


Established. 


Mean  temperature. 


0 


Average  precipitation. 


Shreveport  La 

Sill,  Fort,  Ind.  T 

Sitka,  Alaska 

Soiithville,  N.C 

Spokane  Falls.  Wash.  T.. 

Springfield,  111 

Stockton,  Fort,  Tex 

Thomas,  Camp,  Aria 

Toledo,  Ohio 

Unalashka,  Alaska 

Veide,  Fort,  Aria 

Vicksburg,  Miss 

Washington  City      

West  Las  Animas,  Colo . . 

Wilmington,  N.C 

Yankton,  Dak 

Yuma,  Aria 


Sept  3,1871 
June  23, 1875 
Mar.  80, 1881 
Oct.  15,1875 
Feb.  5,1881 
July  1,1879 
Feb.  26, 1876 
Sept  22, 1877 
Nov.  1,1870 
Aug.  18, 1878 
Nov.  0,1874 
Sept  10, 1871 
Nov.  1,1870 
Oct.  1,1881 
Jan.  1,1871 
Apr.  1,1873 
Nov.  18, 1878 


86.2 
6L6 
41.9 
61.4 
46.8 
52.5 
64.7 
60.9 
47.6 
35.5 
60.7 
66.0 
53.0 
49.7 
61. 9 
44.8 
70.5 


81.9 
7ft  4 
53.2 
79.8 
66.1 
74.2 
78.9 
80.6 
71.9 
48.7 
80.0 
80.8 
75.6 
72.4 
7a7 
7L6 
89.9 


65.0 
60.7 
45.7 
64.9 
45.8 
54.7 
61. 7 
59.8 
62.1 
89.7 
60.4 
65.8 
56.5 
50.5 
68.7 
47.2 
72.3 


49.0 
89.3 
86.1 
48.1 
27.0 
32.0 
45.9 
48.2 
29.4 
81. 4 
42.8 
50.4 
84.9 
25.7 
47.8 
19.2 
56.2 


In. 
15.46 

a  82 
17.39 
10.88 

4.82 
13.10 

2.51 

3.59 

7.68 
14.62 

1.96 
19.18 
10.09 

4.86 
1L92 

&  96 

a  18 


In. 

a  41 
1L1H 
14.77 
15.17 

a  29 
lase 

7.00 
4.89 
10.66 
7.25 
a  57 
1L88 
1&28 
&  01 
20.09 
12.11 
0.48 


In. 
13.18 

a  88 
3L17 
15.92 

a» 

1L12 
7.46 
1.16 
a  82 

26.42 

a  52 
ia82 

10.26 
1.26 

14.48 
a  12 
a  16 


In, 
14.72 

a  17 
32.12 
10.W 

9.35 
11.03 

1.40 

113 

a» 

21.84 
1H 

15.42 
a  83 
a  49 

1L12 
a  14 
L36 
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Maximum  and 


APPENDIX  36. 

temper aturm  and  annudtrangcoftemperat*re(i»degreaFabmbtf) 


Stations. 


July. 


Max.  Min. 


August 


Max.  Hin. 


September. 


Max.  Min. 


October. 


Max.  Min. 


November. 


Max.  Mis. 


Max.  Mi* 


1 


Albany.N.Y 

Alpena,  Mich 

Apache,  Fort,  A  ris 

Apache  Paw,  Aria 

Ashland,  Oreg 

Assinaboine,  Fort,  Mont. 

Atka,  AlaskA 

Atlanta,  Ga 

Atlantic  City,  N.J 

Augusta,  Oa  

Baltimore,  Md 

Barnegst  City,  N.  J 

Bennett,  Fort,  Dak 

Benton,  Fort,  Mont 

Bid  well,  Fort,  Cal 

Bismarck,  Dak 

Block  Island.  R.  I  

Boise  City.  Idaho 

Boston,  Mass 

Brownsville,  Tex 

Buffalo,  N.Y 

Bnford,  Fort,  Dak 

Cairo,  Dl 

Canby,  Fort,  Wash 

Cantonment,  Ind.  T  — 

Cape  Henry,  Va 

Cape  May,  N.J 

Cape  Mendocino,  Cal — 

Cedar  Keys,  Fla 

Charleston,  8.  C 

Charlotte,  N.  C 

Chattanooga,  Tenn 

Cheyenne,  Wyo 

Chicago,  111 

Chinooteague,  Va 

Cincinnati,  Ohio 

Cleveland.  Ohio 

Coeurd'Alene,  Ft.,  Idaho 

Columbus,  Ohio 

Concho.  Fort,  Tex — 
Craig,  Fort,  N.Mex.. 
Custer,  Fort,  Mont ... 

Davenpoi  t,  Iowa 

Davis,  Fort,  Tex 

Dayton,  Wash.  T 

Dead  wood.  Dak   

Delaware  Br'k  water.  Del. 

Denver,  Colo 

Des  Moines,  Iowa 

Detroit,  Mich 

Dodge  City,  Kans 

Dubuque,  Iowa 

Duluth,  Minn 

Eastport,  Me 

Elliott,  Fort,  Tex 

El  Paso,  Tex 

Erie,  Pa 

Esoanaba,  Mich 

Fort  Smith,  Art 

Galveston,  Tex 

Grand  Haven,  Mioh 

Grant,  Fort,  Arts  

Daturas, N.C  

1  Station  opened. 

*  25  days  only. 

*  )9  days  only. 


53.8 

45 

51 


87.5 

87 

92 


49.8 

40 

50 


41.7 
29.3 
37 
(») 


77 
74 
79 
84.9 


32.6 
26.3 
22.7 
34.7 


67.  S 

57 

72 

77.2 


22 
2.8 
16 

3L5 


93 
72 
95 
94 
100 
96 
91 

99.5 
94 


42 

88 

63.5 

67 

71.7 

62 

69.5 

47 

44 


90 

68 

9L2 

91 

96 

92 

86 

98 

92 


60 
55 

63 
59 
68 
42 
37 


94.5     55.5 


62 

53 

86 

75 

92 

82.5 

74 


22 
31 
44 

39.8 

49 

40.5 

40.3 

20 

21 


57 

76.5 

63 

82.5 

71 

63 

63 

61 


-23 

22 

20 

18. 7| 

28 

23 

24 
-4 
-22 


0  I 
»  h*s 

a  -u 

6L5,  15 

"ii  "pr 

41   I   18 
65     as 
57.  *  u 


92 

82 

8 

98 
79.7 
96 
92 


43 

55 

<*> 

51 

69 

51.7 

40 

60 


92 

81 
105 

91.8 
101 

83.5 

96 

92.5 


42 
56 
49 
48 
70 
47 
86 
61 
(') 


92 

75.5 

94.3 

79 

98 

80.5 

91 

89 

86.4 


16. 

41.5 

85. 

41 

57 

35. 

18 

47 

48. 


73 

71 

73 

80.4 

92 

77.8 

74 

85 

60.2 


26 

29.4 

56 

29.8 

14 

38.5 

40.2 


60 

63.5 

58 

68.8 

88.6 

66 

58.3 

73.5 

56.8 


-14 

28.8 

19.8 

14 

46 

17. 
-19.3 

15.  S 

33.5 


98 

89 

69 

92.5 
101 

97.5 

97 

94.2 

91 

92 

94 

92 

95 

94 
101.8 


65 

49 

45 

69.4 

71 

64.5 

62 

40.9 

60.9 

66 

60.5 

49.6 

40 

54 

66 


92 
86 
68 
96 
96 
94 
93 
90.2 
89 
90 

91.5 
92.5 
96 
93 
103.4 


62 

57 

46 

72.2 

65 

60.2 

60.5 

86.2 

54.5 

61 

58 

47.8 

39 

50 

61 


85.5 

80 

90 

90.3 

90 

91.8 

91 

83.2 

83.5 

82 

88 

86.7 

83 

88 

96.6 


59 

44.5 

46 

65.5 

58 

51 

51 

30 

42 

52 

46 

3a  5 

30 
39 
46.8 


m 

74 

64.5 

87.5 

93 

85 

83 

73.4 

78.5 


82.81 
71 
84 
93.4 


48 
88 
43 
59 
53 
46 
44 
6.8 
38 
44 
39.6 
33.5 
25 
35 
37.5 


81 

64 

72 

80.2 

80 

78.2 

76 

66.1 

62 

72 

74.1 

70.5 

59 

71.5 

82.8 


26 

22 

38 

43. 

30 

19.8 

17 

16.2 

10 

24 

18.8 

146 

14 

12 

26. 


3U 

IT  ! 

11 
-II 
-M 

Hi 
-24  1 
-1  I 

rt 

-12 

v 

< 

a* 

..       (») 

4HL7*  » 
57  14 
71       * 

**   *! 
75  !  *» 
68.6   2.* 
68      22 
6fc*-l&* 


54 
58 

« 
58 
80 
57.6 

He 

71 
57 


57 
68 
64 

60. 8j 
59 
59 
77 


101 

92 

97 

98 

89 

89 

95.6 

97 

91 

99 

96 

99 

76 

96 
110 

88 

80 

99.9 

94 

81 

05.4 

90 


41 

52 

58 

42 

42 

62 

52 

54 

50 

56 

50.8 

47 

47.5 

54 

62 

62 

45 

64 

74 

52.5 

61,3 

67.5 


101 

88. 

97 

99.5 

87 

87 

91 

91 

89 

92 

91.8 

85.7 

8L6 

96 
102 

92 

80 
100.3 

95 

81 

91.2 

92 


49 

53 

36 

42 

64 

50 

48 

48.6 

53 

49.3 

48 

48 

58 

58 

50 

40 

60. 

75 

45.2 

61,2 

67 


95 

85.7 

94 

91 

84 

79 

87.7 

90 

81 

97 

84 

79 

75 

10 

99 

84 

78 

98.1 

90 

78.5 

91.7 

85.4 


78 

82.2 

87 

06 

71 

79 

75.2 

80 


29.8  78 
39.5  90 
84.5     84.8 


64 
63.4 
86 
90 

82 

64.51 


39.6  04 
63.5  87 
87.3     73. 


83.3 
82 


20 

31 

37 

22 

22.2 

45.5 

25 

28 

34.4 

26 

3L2 

21 

29.3 

27.6 

28.8 

36 

27.8 

89.3 

54.5 

29.8 

86.4 

62 


68 

62.2 

81.6 

66 

65.7 

70 

73.21 

67 

67 

73 

62 

54 

57.7 

77 

80.1 

68 

55 

78.4| 

81 

60.7 

67.8 

77 


-19 
6 

25.1 

21.3 
6.7 

25 

28.4] 
6 

14 

14 

7. 

-8 

1L 

20 

28. 2| 

19 
-  1.4 

25 

43 

15.2} 

28.8 

S3 


58 
59 

55.6-7*1 


68.7 

61 

68 

57 

58 


8    466-1? 


12 


67 
45 

.761 
75 
85 


43 

•15 
»* 
11.3 
18 
114 
8  ' 
0)  l 
-II 

13 


—    •••! 

"iJ 

t 

11 

2  . 

-IS 


62 


.9  - 

19.6 
41 


10  J 


'Record  incomplete. 
*  27  days  only. 
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APPENDIX   36. 

at  station*  of  the  Signal  Service,  United  States  Army,  July,  1883,  to  June,  1884,  inclusive. 
registering  thermometer.] 


1884. 

January. 

February. 

March. 

April 

May. 

Jane. 

Annual 
range. 

Max. 

Min. 

Max. 

Mln. 

Max. 

Mln. 

Max. 

Min. 

Max. 

Mio. 

Max. 

Min. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

50 

-  4 

50.8 

8.6 

56.7 

10 

71.2 

80 

86.2 

38.8 

91.5 

60.7 

102.5 

40.6 

-20 

38 

-17 

64 

-19 

65 

20.5 

80.3 

80.2 

85 

40 

107.0 

30.8 

8 

80.2 

8.2 

66.2 

15.3 

77 

24.8 

85.3 

31 

96.3 

sai 

91. 0 

87.5 

1 

88.7 

18.5 

72.5 

82 

85 

25 

*03 

«34 

108 

61.5 

(') 

•70 

■-  4 

(*) 

20 

(4) 

26 

93 

83 

91 

60 

"*"«" 

-30 

41.8 

-35 

56.6 

-25.8 

72.8 

15.7 

sai 

82 

oa« 

4A5 

"iii'i 

45 

20 

—  1.3 

48 

73 

20 
11 

44 
76.5 

22 
24.5 

50 
82.3 

21 
35 

84 



85 

"*»" 

"*89*" 

'"ti" 

""96.3 

50 

4 

54.8 

11 

60.2 

8 

67 

29.6 

7a  1 

41 

87.2 

49 

90.0 

88 

14 

78 

24 

82 

27.5 

87.8 

40 

90 

54.5 

92 

57.6 

86.0 

52 

8 

88.2 

10.6 

64.5 

14 

7ft  7 

34 

89 

44.9 

92.6 

52.3 

8ao 

52 

7 

56.8 

18 

63 

11.3 

61.9 

32.3 

81.2 

42.4 

82.8 

4ai 

84.0 

48 

-31 

50.2 

—32.5 

70.9 

-11 

74 

19 

86 

81.8 

97.3 

4&6 

132.0 

47 

-24 

51.5 

-35 

57.1 

13.2 

74.2 

iai 

8a5 

30 

ioa2 

44.1 

13a  2 

51 

12 

87 

—21 

60 

15 

74.8 

25.6 

•86 

•29 

93.6 

sa2 

....   ... 

42 

-40 

44 

29 

58.5 

—14.4 

69.8 

17.0 

80.1 

29.1 

92 

4a7 

132.6 

54 

8 

54 

10.5 

55.3 

10 

59.5 

30.3 

72.2 

39.5 

82.6 

46.2 

83.6 

61. 5 

2 

57 

-  8.5 

58.9 

2a* 

71.5 

sa  2 

83 

35.4 

94.8 

48 

512 

-  0.6 

59 

8 

00.5 

4.5 

69 

27 

87.5 

86 

92.6 

42 

""ioao 

80 

24.8 

84.8 

33 

92.3 

85.6 

95.2 

47 

92 

57.8 

94.3 

67.3 

76.2 

45.7 

—13.5 

55 

-  7.4 

60.9 

—  2 

71.8 

26.2 

7a  9 

35.8 

85.1 

47.9 

98.6 

48 

-41 

45 

—40 

58.8 

-22.7 

?a  2 

11.8 

f85.5 

•252 

98.9 

48.8 

139.9 

85.5 

—18 

89 

12 

71 

19 

80 

37.7 

82.5 

49 

92 

56 

108.6 

55 

82.8 

88 

16 

64.2 

83.6 

7a  2 

40.9 

76 

42.6 

68 

47.6 

(«) 

-4.8 

74 

-  0.7 

•78. 9 

•14.2 

88 

31.4 

90.1 

86 

•92.8 

•6*3 

88 

12 

74 

19 

76 

22 

79 

88 

92 

47.1 

89.8 

51.4 

""84.0 

50.5 

11 

54 

13 

54.5 

18 

63.5 

32 

80 

43 

88 

49 

7a  0 

8L5 

88.5 

88.5 

28.5 

83.5 

36 

63.1 

3a-3 

69.5 

42.1 

64.9 

4a  6 

61.5 

6*9 

25.2 

77.4 

37.2 

?a  9 

42.2 

84.8 

60.7 

90 

6a5 

91 

62 

70.8 

70 

13 

76 

27.5 

81.2 

34 

88.4 

43.5 

9L3 

60.5 

89.1 

6a2 

sao 

82.8 

5 

75 

17.8 

75 

23 

8L8 

8a4 

sas 

4a  6 

91 

51.5 

92.5 

82 

-  1 

70 

11 

78 

22.8 

84.6 

84.5 

89 

51.6 

91.5 

65.4 

9ao 

50.2 

-11 

50.1 

-28.2 

6a  9 

1.6 

69.9 

ia3 

79.8 

22 

93.4 

43.2 

122.4 

40.3 

-18. 5 

53 

-2.8 

59.2 

-  0.9 

77.3 

81 

78 

40 

8a4 

47 

109.5 

518 

8 

58.6 

18 

6L2 

15 

72.2 

84.6 

84.5 

4a  2 

sae 

50.1 

84.0 

50.7 

-  9.7 

66.9 

6.4 

71.8 

iao 

80 

84.7 

85 

43.6 

93.1 

6a8 

103.7 

51.8 

—18 

64*2 

—  3.5 

64.8 

-  1.5 

75.9 

27 

83.8 

88 

84 

61.1 

105.6 

50 

-  2 

60 

—20 

80 

Zero. 

78 

22 

85 

23 

89 

40 

nao 

4a  5 

-20.3 

62.5 

Zero. 

66.9 

6 

77 

80 

85.5 

39 

92 

55 

114.3 

72 

4 

79.5 

17.3 

85.7 

27 

93.4 

83.8 

95.5 

4a  9 

99.7 

54.8 

99.4 

818 

7.8 

70.5 

9 

72 

20 

84.5 

30 

92.5 

80 

104 

•49 

....  ... 

40 

-17 

47 

-31 

60 

-13 

74 

ia5 

84 

24.5 

94.8 

46 

132.0 

47.2 

-27 

47.7 

—  4 

65 

-  8 

7a  7 

24 

79.7 

38 

8a2 

43.7 

nao 

73.1 

8 

7612 

20 

77.1 

80.1 

80.1 

27 

87.9 

40 

97 

52 

9L0 

57.1 

-  1.5 

68 

—21.6 

63.9 

21.2 

77.9 

32.5 

87.3 

35.6 

97.5 

88 

121.  0 

59.1 

—14.5 

50 

-26.8 

52 

-  7.2 

62 

13 

71.5 

28 

91 

48 

117.8 

53 

9 

63.6 

15 

62.4 

15.3 

70 

35 

81.3 

45.5 

84.1 

62.3 

80.0 

SO 

-2 

61.3 

—15 

61.1 

10.9 

70.3 

22.5 

80.5 

28 

90.2 

48 

nas 

4&1 

-30.4 

53.9 

—  a2 

70.1 

—  6.6 

73.9 

25.8 

80.1 

34.6 

94.7 

47.2 

127.4 

51.9 

-8 

64.3 

-  5.8 

62 

8 

70.5 

80.1 

81.1 

85.9 

90 

48 

97.0 

88.9 

-U 

65 

—  5 

76 

6 

80 

26 

87 

32 

92.5 

52 

110.0 

44 

-23,8 

4L7 

—  7.5 

65.2 

—  3.8 

81 

27 

81 

8a7 

90.2 

4d7 

119.8 

44.1 

-81 

30.2 

-19.4 

53.8 

— 16.9 

59.7 

24.8 

79.5 

83.2 

85.1 

89.8 

130.0 

45 

-8 

45 

4.5 

48 

—  0.6 

57 

28 

72  8 

34.2 

82 

39.8 

99.0 

75 

0.7 

74.2 

1.5 

80 

1&5 

86 

28 

89.6 

86 

•98 

•512 

72.J 

I        11.8 

Tas 

22.2 

80.4 

26.4 

91 

33.9 

102.8 

89.5 

111.8 

67.4 

""ioao 

4flL( 

i    —10 

63 

—  7 

•64.3 

—  1 

76 

2a  9 

80.5 

3a8 

87.8 

61.4 

102.0 

18.3 

I     -17.5 

87.8 

—29.3 

52.8 

—26.8 

60 

19 

71.4 

30.6 

81 

42.8 

110.3 

88.1 

1    —3 

76,4 

'    9.5 

82.8 

23.5 

68 

35.3 

91.6 

46 

99.5 

64 

105.8 

79.1 

5       22 

76 

28.5 

77.3 

41.2 

81 

4a4 

84.4 

59.7 

90.6 

66 

73.0 

48 

-8.5 
M       18.8 
1       » 

61 

—  2 

69.8 

55.5 

7L8 

2a5 

75 

87 

83.6 

49 

92.1 

S0.1 

72.7 

20.8 

66.2 

80.2 

77.7 

32.4 

86.7 

3a  6 

99 

■5*1 

80.2 

88 

71 

27 

69.8 

26 

69.1 

4L6 

80.5 

48.2 

6&2 

6a5 

77.0 

•28 

days  only. 

• 

22  day  • 

only. 

'01 

memti 

onbegai 

1  Septei 

nberl,  1 

.888, 

t 

18  days 

only. 
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Maximum  and  minimum  temperaiurei  and 

annual  range  of  tmpenUn 

1888. 

i 

| 

Stations. 

Jnly. 

August. 

September. 

October. 

Novesabsr. 

Deenber. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max.' Maj 

Helena,  Mont 

Hoochnahoo,  Alaska  — 
Huron,  Dak 

o 
80 
78 

88.2 
82 
85.1 
88 
85.5 
84.2 
88.5 
86 
85 

o 
46 
40 
46 
56.8 
78.7 
68.6 
56 
72.7 
64 
68.2 
52 

n 

87 

72 

80.6 

81 

86 

84.5 

80 

84.7 

80.5 

84 

88 

o 
38 
41 
42.7 
63 
72.4 
70.5 
56 
74 
63.8 
63.2 
52 

o 

81 

63 

88 

87 

80 

90.5 

86.5 

82 

87.5 

82 

78 

o 
88 
86 

28.2 

40.4 

61.2 

62.5 

88 

7L5 

58 

47 

85 

o 

68 

56 

76.8 

81 

88.8 

82 

64 

81 

88 

83.8 

80 

o 
23 
26 
21.8 
35 
51.8 
58 
32 
71 

48.8 
40.8 
27 
C> 
84 
28.8 

o 

60 

48 

62.4 

65 

82.2 

83 

68 

85.5 

78,2 

76.2 

68.2 

<*) 

73 

63.2 

o 
—14 

15 
-  4.3 

10 

42.2 

43 

12 

67 

28 

14.1 
3 

<■) 

16 

26.2 

0 

52 
44 

57 

62 
78.1 

Indianapolis,  Ind 

Tndianofa,  Tex  - 

S5.T 

Jacksonville,  Fla 

Keokuk,  Iowa 

78    1   315 

62         2   1 
81    !   67  I 

Key  West,  Fla 

Kitty  Hawk.  N.C 

Knoxville,  Tenn 

La  Crosse,  Wis 

67.5 
63.0 
63 

(■> 
65 
54 

a 

19 

-10   I 
15 
4  ' 
6 

(») 
Id  4 

28  1 

*  1 
15 

Lake  View,  Oreg 

Leavenworth,  Kans 

Lewiston,  Idaho 

86.5 
88.1 

68 
50.5 

83 

88 

53 
45.5 

82 
83.5 

42 
34 

85 
65 

Linkville  Oreg    . 

Little  Etf  Harbor,  N.  J 

Little  Rook,  Ark 

Los  Angeles,  Cal 

Louisville,  Ky 

88 

84 

80 

85 

86.6 

80.2 

89.5 

87 

57.5 

64 

52.5 

61 

58.2 

46.8 

70.5 

43 

82 

88 

88 

84 

85 

83.2 

81 

80 

65 

62 

50 

58 

56 

42.8 

63 

80 

86 
85 

103.5 
82 
86.6 
74.2 
85 
84 

47.3 

48 

53 

44 

46 

34 

62 

SO 

74.8 

80 

83 

85.8 

83 

68.1 

80 

62 

36 

45 

43.5 

41 

41.8 

24 

48.5 

14 

<*> 

24 

62.1 
78 
84 
75 

22 

26 
42 

16.3 

56.1 

74 

80 

67.5 

66 

5L5 

64.6 

68 

71 

63 

76.7 

72 

Lynchburg,  Va 

75.8 

18 

22.5 

Mackinaw  City,  Mich... 

Macoo,  Fort,  NC 

Magionis,  Fort,  Mont . . . 

58.8 
71 
60 
85 

8.4 
80.3 
-16 
81 

M 

27 
-14 

2* 

Marquette,  Mich 

McDowell  Fort,  Ariz  . . . 

84 

40.3 

88 

34.7 

82 

28 

66 

56.8 

20 

1-12 
28,7 

87 
80 
101 
88.6 
01.5 
60.5 
87 
83.6 

64 

50 

71 

68.2 

43 

27 

56 

61.1 

84 

88 

88.4 

86.6 

87 

58.3 

85 

82.3 

8L5 

51 

68 

65 

38 

20.4 

45 

64.7 

82 

88 

84.5 

86 

87 

60 

77 

80.2 

51 

38 

67 

53 

17 

14.8 

88 

60.0 

88 

78 

81 

85 

64 

64.5 

76 

85.7 

44 

81 
46.3 
43.3 
15 
6 
28 
44.6 

77.3 

215 

Milwaukee,  Wis 

Mobile.  Ala 

60.5       6 
80.5     33.4 
82.3     28 
55    '—14 
46     —17.2 
62    i    17 
75.2     16.5 

55.5-7 
74.0    28.5 

Montgomery,  Ala 

Moorhead,  Minn 

Mount  Washington,  N.  H 
Narragansett  Pier,  R.I. . 
Nashville,  Tenn 

715:   219 
65    i-tt 
37.2-41 
56    r-l 

76.4    26.5 

Neah  Bay  Wash       .  .. 

(») 

17.5 

17 

86.8 

24 
8 

27.5 

12 
"22 

28 
7 

19.8 

34.6 

85.6 

25 

26.9 
—13 

15.8 

18.2 
-26 

% 

17 
33.5 

18.5 
22.8 

<«>       » 
62.4-4 

56    j-T.81 
76       37 
71.3,    19.5 
64    1     4 
68.9    24 

New  Haven,  Conn 

New  London,  Conn 

New  Orleans,  La 

New  River  Inlet,  N.  C . . . 

New  York  City 

Norfolk.  Va 

01 
80 
84.1 
84 

90.5 
88.2 
85.3 
(•) 
80 
88 
82 

87.6 
83.8 
84 
112 
67 
86 
84 

52 

63 

74.5 

66 

58 

64.5 

54 

fl 

55 

52 

71 

72.4 

56 

65 

28 

63.5 

52 

85 
84 
82.5 
<f> 
87 

84.5 
92.3 
•85 
78 
81.1 
87.5 
87 

82.6 
80 
"116 
53 
84 
82 
(») 

48 

48 

73.8 

(») 

58 

81.6 

48 
•67 

46 

52.1 

52.3 

65 

68.5 

67.6 
"68 

31 

51.5 

49 

78 
78 
80.5 
•88 
81 
85 
81.3 
80.5 
77 
88.9 
81 
85.5 

82.5 
114 
48 
83 

76 

88 
41 
63 
•68 

46.5 

55.8 

86 

50 

38 

41 

40.2 

48 

44.8 
61 
7 

38.4 
41 

78 

7a  2 

88.7 
•88 

81 

86.6 

83.8 

& 

81.2 
83 

•84 

81.5 

86.2 

33 

85,5 

68 

28 
27.2 
48.8 
•48 

86 

47.1 

28 

2 

26.8 
81.8 
HI 
48.7 
87.5 
83.6 
—  5 
83.5 
80.2 

62.8 
63.2 
81 

77.2 
68 
79.2 
67 
'•62 
67 
65.8 
70 
82.5 
88 
72.8 
88.8 
81 
73 
60 

North  Platte,  Nebr 

Ocean  City,  Md 

69    .—  a* 
66    J   »S 

Olympia,  Wash.  T 

Omaha, Webr  -.,-,.--..-- 

56       34   ] 
66   k&q 

Oswego,  N.  Y 

59    U6 

Palestine,  T«* 

76       2M 

Pensacola,  Fla 

74.2,    26.81 

57.8    10  ' 
87.31   29.1 

Philadelphia,  Pa 

Phoenix,  Ariz 

Pike's  Peak,  Colo 

Pittsburg.  Pa 

28    -32  1 
64        15 

Point  Judith,  R.  I 

Poplar  River,  Mont 

63    -3  1 

a  1  i&* 

55.6      IV 

fit    -61 

Port  Huron,  Mich 

Portland,  Ma  

87 

88 

84 

84.8 

83 

71 

48.9 

63 

48 

53.5 

62 

43 

88.5 

87 

80 

83.5 

80.5 

74 

48 

48.6 

43.5 

52 

53 

40 

83 

78L5 

87 

85 

77.5 

69 

85,5 

43 

44.6 

86.5 

45.5 

82 

78 

78 

64.2 

75.5 

78 

80 
28 
87 
23 
34.1 

64.5 

62 

60 

78 

62 

Portland  Oreg 

66.4 

59.8 

69 

42 

<■> 

71 
74 

83.6 
66.6 

24* 

Prescott*  Aria" 

16  ft 

Provincetown,  Mass 

Pyramid  Harbor,  Alaska 
Pysht,  Wash ............ 

-6.4 

4 
23 
25 
It 
35 
-4.5L 

8 

17 
44.1 
16.5 
27.4 
28 
17.6 
—17 
days  oi 
days  a 
days  a 

OCK 

Red  Bluff,  Cal  .    

Reno,  Fort,  Ind.  T 

Rio  Grande  City,  Tex  . . . 
Rochester,  N.  Y 

107 

88 

104 

58 
57 
62 

101 
88 
105 

56 
57 
68 

103 

88 
104 

<»> 

86.2 
101 

82 

66.5 
sonly. 

sonly. 
■  only 

53 
40 
53 

"sifi 

53.8 
43.3 
80 

78 

88 

88.6 

78 

65.2 

81 

86 

46.1 

D 

40 

28 

50.8 

27 

32 

42.2 

84.6 

12 

gitized 

76 

83 

82.7 

68 

68.8 

71 

72,2 

85.6 

•24 

is  17 

ii  M 

byLj 

Roseburg,  Oreg  . . .  - 

83 

103.5 
86.6 
65.5 

46.4 
56 

68 
36 

86.4 
100 
87 
68.6 

f 
• 

s 

45.2 
54.8 

sa  2 

87 
27  day 

22  day 
26  day 

67.6 

26.5 

67 

7L5 

36.6 

24  ' 

Saint  Louis.  Mo 

St  Michael's,  Ft.,  Alaska 

i  Station  opened. 

■  No  record. 

•  Record  incomplete. 

«  28  days  only. 

Ui 

<*^ 
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ft 

^rwtfat)  at  stations  of  the  Signal  Service,  <f c— Continued. 


14  18  days  only. 

u  No  record. 

19  Station  reopened  October  10, 1 
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i  and  minimum  temperatures  and  annual  ran§e  of 


Saint  Paul,  Mian 

Saint  Vinoent,  Minn. . 
Salt  Lake  City.  Utah. 
Baa  Carlos  Ag'ey.Wash. 

8an  Diego,  Cal 

Sandusky,  Ohio 

Sandy  Hook,  N.J 

8anford,Fla 

8an  Francisco,  Cal 

Savannah,  Ga , 

Soott's  Hill,  N.  C 

8h»w,  Fort,  Mont 

Sbreveport,  La 

Sitka,  Alaska 

Smith  ville,  N.  C   

Spokane  Falls,  Wash.  T. 
8pokane,  Fort,  Wash.  T . 

Springfield.  Ill 

Stanton,  Fort,  N.  Mex  . . 
Stockton,  Fort.  Tex  .... 

Solly,  Fort,  Dak    

Tatooah  Island,  Wash.  T 
Thatcher's  Island,  Mass 
Thomas,  Camp,  Aris  — 

Toledo,  Ohio 

Unalashka,  Alaska 

Verde,  Fort,  Aria 

Viok8Durg,Miss 

Washington  City    

WnshWoods,N.C 

West  Las  Animas,  Colo. . 

Wiokenburg,  Ariz 

Willcox.Ari* 

Wilmington,  N.  C 

Yankton,  Dak 

Yates,  Fort,  Dak 

Yuma,  Aris 


188SL 


July. 


Max.   Min 


100 

98 

06 
107 

80 

8 

00.4 

80 

00.6 
100  » 

04 
102 

67.5 

02 

06.7 


108 


40 
66 
64 

60 
(') 
60 
70 
60.6 
72 
*68 
38 
71 
43.7 
70.5 
46 


64 


84.  5i 
103 

03 

72 
103 

08.5 

07.1 
*00.8 

104  ; 

"106.5 


61.0 

60 

40 

60 

67.6 

61.0 
466 

66.5 
"54 


07 
103 

08 
110.0 


68.5 
52 
40 
74.5 


August. 


Max.   Min 


88 

82 

04 
108 

84 

0L8 

01 

06.0 

82 

06 

08 

00 
102 

64 

02 

06.3 


08 

(•) 


80.2 
101 

91 

60 
101 

96 

03.6 
*90.8 

99.5 
108 


46.61 

30 

51.5 

60 

50.0 

55.3 

61 

60 

52 


84 
88 
80 
108 
101 
83.6 
83 
01 
91 
65.51    00 


i 


45.5 
61.9 
52 
38 
63 
65 
56.4 
«62 
52 
63 


08.5 
02 
(•) 
110.7 


62 
48 
(•) 
74.3 


September. 


Max.   Min. 


■01 

68.8 

42.5]    60.4 
86 
84 


64.0     88 


03 
00 


72 
100 

82 

60 
103 

05.2 

87 
488.8 

07.5 

<•) 


90.1 

80.1 

04 

110.8 


30.5 
17 

46.5| 
40 
60 
45 
40 
68.6 
53 
61 
•53 
27 
48.8 
40 
57.5 
35 
(•) 
30.4 


40 

28 

C> 

30.5 

45.0 

37 

83 


46     >  86 


54.3 
43.6 
•60 
35 

(•) 


50 
86.6 
34 
63.4 


October. 


Max.   Min. 


November. 


Max. 


Min. 


75 

68 

66 

86 

80.6 

85 

77 

01.8 

74.5 

01.5 

00 

60 

05 

60.8 

84.2 

70.4 

77 

82.8 


81 

63.5 

50 

80.5J 

83 

61 


03.4 

84 

(•) 

86.5 

86.3 


00 
81.2 
80 
00.5 


25 
11 

27.6J 
80 
47.8 
38 
30 
63 
48 
63.2 
47.8 
5 
42 
26 
46.4 
24 
21 
34.4, 


34 

22 

36 

35.8 

SO 

84 

30 

89 

43.6 

86.2 

(•) 

10 

82 

(§) 

48 

2L1 

10 

41.4 


60  0.5 

57     —22    , 
64.2J    17.3* 


70 

812 

60.5 

67 

82.3 

67 

81 

81.1 

60 

83 

62.8 

74.1 

67.6 

61 

67.6 


87 
70 

52.2J 
60 
77 
68 
54 

75.5 
82.4 
72 
««2.8 
77 
83.5 
81.0, 
82 

66.8 
60    !• 

87.  a 


23 
43 

15.2 
22    i 
50.5! 
43.5! 
80 
24 
-21 
31 
5 
30 

10.8 
12  ! 
12.5 


53  -158 
42  '-40  | 
51  !  14 
60  '  V  . 
78.2  42 
67  .  14 
67  '  5.S 
80.5    31   . 

62  I  as 

747  28 

70.5  2LS 
50    -t  . 

75.  ft  29  , 

52.8]  11.61 
68 
47 


24 

3 
32.4 

18.5 

21.8 

13 

10 

22 

28.3 

20.8 
••30 
8 

26 

11 

28 
2.6 
—15 

37.1 


24$ 

is 


41 

IS 

(«)    -13 
54.2:    251. 
64.4  -5 

71      las* 


58.21 

1&2 

45 

14 

66 

245 

77 

»8 

60.1 

15.1 

2 

-IS 

74 

2* 

80 

10 

71.8 

21 

50. 5-12.» 

62 

-31   , 

rt 

<■>! 

1  Station  reopened  July  20, 1883. 
■ 27  days  only. 

•  24  days  only. 

•  26  days  only. 


lopei 
*  No  record. 
1  Observations  began  October  1, 
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(fat  degree*  Fahrenheit)  at  stations  of  the  Signal  Servioe,  ^c— Continued. 


1884. 

January. 

February. 

March. 

April. 

May. 

Jon*. 

Annual 
range. 

Max. 

Min. 

Max. 

His. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Mat 

Min. 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

45 

—81.5 

45 

—18 

59.5 

—12 

71.6 

21.9 

81 

34 

90 

47.6 

131.5 

36.% 
52.4, 

—41 

80 

—37 

38.2 

—27 

67.5 

18 

85.1 

29.8 

90.1 

89 

134.0 

L« 

53.3 

—18 

57.8 

23.8 

70.2 

84.3 

88.7 

36.7 

91.8 

47.7 

109.0 

64 

17 

79 

24 

74 

83 

86 

84 

99 

88 

110 

49 

93.0 

77.5 

88.7 

79 

87.8 

67.9 

43 

68.8 

44,8 

72.3 

47 

81 

50 

63.2 

52 

—10.7 

62 

—  28 

64.6 

6 

72.9 

80.1 

86.9 

42 

88 

68.2 

SO 

8 

62.5 

6 

63.6 

6.9 

67 

34 

86 

45 

9L2 

51.8 

""89*5 

81.5 

28.5 

83.5 

40.4 

88.5 

43 

91.5 

49 

94.7 

63.2 

94.8 

62.6 

70.9 

58.5 

43 

71 

35 

68.5 

45 

6&5 

46 

80 

49 

71 

52  5 

56.0 

68L5 

ias 

76.5 

26 

88.5 

84 

86.7 

45 

90.5 

58 

■91 

*5&6 

81.0 

69 

4.9 

77.5 

24.6 

80.8 

20 

•85.5 

*32 

84.5 

49 

84.9 

47 

95.1 

51 

—15 

53 

-32 

55.8 

-22.5 

70.8 

20.8 

81 

26.8 

91.5 

45 

126. 0 

75 

10.5 

78.2 

19.1 

82 

83.2 

86.3 

40.8 

90.6 

55.7 

99 

63 

91.5 

49.8 

19 

52.5 

11 

48.4 

23.8 

60.1 

27.6 

59.4 

86.2 

74.6 

89 

69.6 

63.5 

6 

69 

25.5 

75 

27.4 

86.6 

38.5 

83.2 

62.6 

86 

50.6 

86.0 

«50.9 

*1.2 

48L8 

—17.8 

5&2 

12 

73 

81.5 

88.8 

87.8 

98.8 

428 

114.5 

51 

8 

47 

—32 

62 

6 

74 

19 

>89 

*25 

98 

35 

62.6 

—22.8 

55.1 

56 

66.5 

7 

80 

82.2 

7a  i 

41 

90.8 

50.9 

'"iii'.i 

65 

—  2 

8.7 

67.9 
82 

4 
23 

68.3 
89.5 

15 
27 

73 
90.4 

ia8 

29.4 

79.8 
95.4 

»• 

78.5 

"ioi'i 

"s&A 

"*""94.3 

(«) 

—38 

(•) 

-25 

(•) 

—19 

(•) 

20 

(•) 

81 

(•) 

46.0 

55.7 

82.9 

62.1 

20.6 

52 

25.8 

6L2 

40 

63.8 

42.7 

64.2 

46 

47.6 

8 

48.3 

3.6 

54.2 

4.5 

61 

83 

69.2 

87.5 

87.7 

41.5 

"**92.*7 

64 

10 

74.2 

18.8 

73.5 

26.8 

84.5 

81.8 

96 

36.9 

105 

47.4 

95.0 

518 

—14 

69.8 

—0.5 

63.5 

8 

70.6 

29 

82 

86.5 

9L6 

62.5 

107.0 

49 

16 

43 

24 

59 

16 

59 

16 

62 

31 

68 

36.5 

58.0 

63 

15.5 

71.6 

15 

68.5 

.      27.5 

86 

80 

88.5 

88 

106.6 

42 

91.5 

73 

10.3 

7a  5! 

23 

79.6 

35 

84.8 

44 

87.8 

57.3 

97.2 

62.2 

86.9 

52 

1.7 

76.2 

.9.2 

67 

13.1 

82.1 

821 

91.8 

42.1 

95.7 

49.9 

95.4 

«62.8 

•7 

"71.8 

1120 

M72 

M21 

1179 

1*39 

(•) 

(•) 

(•) 

(•> 

...   . . 

68.2 

—10.5 

71.2 

—22.7 

79.3 

9.2 

79.2 

22 

90.4 

27.5 

97.7 

47.5 

126.7 

73 

21.5 

80 

21 

72 

80 

87.5 

33.5 

97 

40 

111 

46.6 

80 

2 

89 

6 

76 

12 

84 

13 

98 

15 

108.2 

84 

7L4 

9 

75.4 

28.8 

77.7 

29.7 

84.2 

41.3 

88.6 

61. 2 

89.7 

61 

"■**8i6 

49.6 

—28 

61.8 

—23.1 

65.8 

— 10.9 

72.1 

27.1 

82.5 

84.1 

98.8 

47.8 

181.0 

45 

-45.5 

46 

—39 

54.5 

—14 

70 

17 

82 

85 

96.5 

40 

71.7 

86.6 

84.2 

34.1 

81.3 

42.6 

95 

45.1 

104.2 

48.9 

118.2 

68.4 

■  19  days  only. 

*  Record  incomplete. 

>•  21  days  only. 


11 16  days  only. 
u  23  dayB  only. 
"  17  days  only. 
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APPENDIX   37. 


Table  showing  ike  Mgheet*and  lowest  temperatures  (in  degrees  Fahrenheit)  recorded  at  stations 

commencement  of  observations  to 

[From  self-registering 


Albany.  N.Y 
Alexander,  Ft,  Alaska. 

Alpena,  Mich 

Apache,  Fort,  Aria 
Assinaboine,  Fort.  Mont 

Atka,  Alaska 

Atlanta,  6a 

Atlantic  City,  N.J 

Augusta,  Gra 

Baltimore,  Md 


Barnegat  City,  K.J 
Bebring'sIsTd,  Be'gSea 
Bennett,  Fort  Dak. . . . 
Benton,  Fort,  Mont . . . 

Bismarck,  Dak 

Block  Island,  &  I 

Boise  City,  Idaho 

Boston,  Mass 

Brownsville,  Tex 

Buflalo,N.Y 

Baford.  Ft,  Dak 

Cairo,  111 

Cape  Henry,  Va 

Cape  May,  K.J 

Cape  Mendocino,  Cal . . 

Cedar  Keys,  Fla 

Charleston.  S.  C 

Charlotte,  N.C 

Chattanooga, Tenn  ... 

Cheyenne,  wyo 

Chicago,  111 

Chinooteague,  Va , 

Cincinnati;  Ohio 

Cleveland,  Ohio 

Columbus,  Ohio 

Concho,  Fort,  Tex 

Custer,  Fort,  Mont — 

Davenport  Iowa 

Davis,  Fort,  Tex 

Dayton,  Wash  T 

Deadwood,  Dak 

Del  Breakwater,  Del. . 

Denver,  Colo 

Des  Moines,  Iowa 

DetroitMich 

Dodge  City,  Eans , 

Dubuque,  Iowa 

Duloth,  Minn 

Baatport,  Me 

Elliott  Fort  Tex 

El  Paso,  Tex 

Erie,  Pa 

Eaoanaba,  Mich 

Fort  Smith,  Ark 

Galveston,  Tex , 

Grand  Haven.  Mich .... 

Grand,  Fort,  Aris 

Hatteras,  N.  C 

Helena,  Mont 

Hooohnahoo,  Alaska. . . 

Huron,  Dak 

Indianapolis,  Ind 

Indianohv,  Tex 

Jacksonville,  Fla 

Keokuk,  Iowa 

Key  West  Fla 


Established. 


Dec  22,1873 
Aug.  1,1881 
Sept  10, 1872 
Oct  9, 1877 
Oct  8, 1879 
May  —,1879 
Sept  25, 1878 
Dec  10,1873 
Nov.  2,1870 
Jan.  1, 1871 
Dec  10,1873 
May  22, 1882 
Dec  22,1870 
Oct  11,1879 
Sept  15, 1874 
Sept  1,1880 
July  1,1877 
Nov.  1,1870 
Aug.  25, 1875 
Nov.  1,1870 
Oct  23,1878 
June  1,1871 
Dec  15,1873 
May  24, 1871 
July  27, 1882 
Nov.    7,1879 


Jan. 
Oct 
Jan. 
Nov. 
Nov. 


5,1871 
0,1878 
8,1879 
1,1870 
-._..  1,1870 
Mar.  16, 1880 
Nov.  1,1870 
Nov.  1,1870 
July  1,1878 
Oct  10,1875 
Dec  5,1878 
May  24, 1871 
Dec  24, 1877 
July  1,1879 
Nov.  1,1878 
Jan.  28,1880 
Nov.  19, 1871 
Aug.  1,1878 
Nov.  1,1870 
Sept  15, 1874 
July  10, 1873 
Nov.  1,1870 
Apr.  1,1873 
Nov.  29, 1879 
Nov.  5,1877 
May  26,1873 
May  24, 1871 
June  1,1882 
Apr.  19, 1871 
May  24, 1871 
Nov.  1,1875 
Dec  1,1880 
Oct  15,1879 
July  — ,  1881 
July  1,1881 
Feb.  10,1871 
May  1,1872 
Sept  11, 1871 
July  16, 1871 
Nov.    1,1870 


January. 


Max.  Min 


—18 
—18 


52     —27 
67—6 


20 

9 

—  8 

15 


71—6 


10 
7.3 
„     -42 
58     -55 
49     —37 


56 

57 

69.5 

83 

65.5 


—  4 
—27 
—13 

18 

—  6 


47     —46 


70 

78 

58 

61.5 

77 

80 

70 

73 

63 

66 

60 

69 

70 

64 

78 

60 

60 

77 

61 


—11 
9 
1 

31 

32 

23 

11 

13 
-38 

20 
8 

10 
-17 
—20 
—  1 
—31 
—23 
Zero. 
—23.5 
—30 

10 
—29 
—26 
—15 
—20 
—26.2 


56 
67 
63 
65 
70 
62 
51 
51 
81 
74 
73 
45 
68.5      2.5 

20 
-12 

10 


20 
—12 
5 
-15 


—34 
8 


45.5—30.3 
22 
15 
24 
-20 
48 


February. 


Max.  Min. 


-18 
—26 
-27 

—  9 
—47 

19 
21 

—  5 
22 

2 

—  4 
1L8 

—84 


74 
56 
45 
74.5 
71 
82 
78 
70 
*38 
63 
62 
60 
51.5 
64     —}2 
64     —6.5 
85        27 
63. 8  —13 


-31 


74 

80 

59 

64.5 

79 

78 

76.5 

74 

59 

63 

71 

73 

72 

72 

87 

65 

66.7 

79 

64 

62 

66 

72 


4 
11 
2 

30.5 

35 

26 

22 

16 

—28 

—13 

6 

—  1 

—11.2 

-2 

6 

—38 

—16 

9 

-24 

—32 

7 

-22 

-23 


60 
78 
67.2-31 


47 

78 

82 

70 

52 

78.4 

76 

58 

80 

69 

60 

45 

57.2 

72 

80 

83 

69 

87 


-20 
—10 

12 

16 

-32 

8 

30 
-24 

17 

20 
—82 
Zero. 
-31.8 
-  8 

21.5 

82 
—11 

55 


March. 


Max.  Min. 


64 
41 
66 
83 
67 
45 
81 
72 
89.8 
76 
73 

*33.9 
78 
74 
72 
54 
76 
72 
92 
78 
70 
84 
83 
65 
69 
82 
85 
79 


—  4 

—  6 
—14 

11 
-13 
15 
27 
10 
22 

5 
10 

13.6 
-11 
42 
25 
10 

9 

—  7.5 
85 

2 

-23 

10 

12 

9 
38 
40 
28 
26 


82.5  28 


77 

73 

72.2 

77 

76 

71 

97 

76 

74 

87 

83 

73 

73 

81 

80 

75 

89 

75 

62 

53 

86 

88 

78 

57 

82.5 

85 

71 

87 

69 

66 

51 

74.8 

77 

90 

88 

80 

89 


—17 

-12 

17 

1 

—  2 
14 
16 

-23 

—  6 
17 

8 

—  5 
19 

-10 

—  3 

—  7 

—  8 
—10 
-26 

—  4 

—  2 
21 

2 
-20 

28 

34 
Zero. 

21 

32 

—  2 
Zero. 

—  7.8 
9 

32 
81 

—  2 
68 


Aprfl. 


Max.  Min. 


80 
48 
76 
89 
81 
50 
86 
79 
90 
84 
79 
•88 
86 
81 
80 
62 
80 
86 
97 
62.6 
92 
89 
85 
76 
57 
88 
87 
85 
88 
80 
83 
79 
85 
85 
86 
98 
86 
81 
95 
91 
82 
79 
83 
89 
78.6 
92 
84 
75 
68 
96 
98 
86 
66 
88.5 
85 
80 
93 
75 
73 
68 
8L2 
86.3 
91 
91 
85 
91 


19 

31 

23.5 

19 

10.9 

4 
-  6 

1 
25 
17.5 
11 
43 
11 

7 

24 
28 
24 
36 
88 
32 
28 
26 

2 
17 
26 
18 
15 
16 
29 
12 
16 
25 
21 
11 
25 

4 
11 

8 
13 
14 

3 

2 
20 
29 
11 

2 

87.2 
44 

9 
29 
31 

6 
23 

19.2 
39 
82 
87 


May. 


Max.  Min. 


02 

61 

91 

93 

79 

52 

91 

89 
100 

96 

91 
*43.6 

92 

93 

92 

7&3 

88 

97 

99 

87 

95 

92 

93 

81 

74 

91 

94 

94.4 

93 


88 
94 
92 
92 

107 

84 

90 
101 

90 

84 

89 

92 

98 

90.5) 

98 

94 

91 

80 

94 
101 

91 

83 

93.3 

91 

80 

94 

88 

77 

76 

78.8 


♦From  exposed  thermometer. 


20   92 

61  I  98.21 


29 

23 

22 

29 

20 

24 

39. 5| 

33 

42 

34 

34 

28.2 

30 

26 

21 

36 

29 

31 

49 

29 

22 

37 

41 

34 

88 

60 

47 

40.  S| 

41 

23 

27 

40 

35 

28.3 

34 

46 

22 

29 

40 

80 

21 

40 

27 

83 

29 

34 

27 

26 

29 

38 

41 

32 

20 

45 

64 

28 

37 

47 

25 

29 

28 

31 

61 

48 
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Table  showing  the  highest  and  lowest  temperatures  recorded  at 


Station*. 


Kitty  Hawk.N.C 

Knoxville,  Tenn 

La  Crosse,  Wis 

Leavenworth,  Kans 

Lewiaton,  Idaho 

Little  Rook,  Ark 

Loo  Angeles.  Cal 

Louisville,  Ky 

Lynchburg,  va 

Maekinaw  City.  Mich. . 

Macon,  Fort,  N.  C 

Maginnis,  Fort,  Mont . . 

Marquette,  Mich 

Memphis,  Tenn 

Milwaukee,  Wis 

Mobile,  Ala „ 

Montgomery,  Ala 

Moorhead,  Minn    : 

Mt  Washington,  N.  H 

Nashville,  Tenn 

New  Haven,  Conn 

Hew  London,  Conn  — 

Mew  Orleans,  La 

New  York  City 

Norfolk,  Va 

North  Platte, Nebr  .... 

Olympla,  Waeh.T 

Omaha,  Nebr 

Oswego,  N.  Y 

Palestine,  Tex 

Pensacola,  Fla 

Philadelphia,  Pa 

Pike's  Peak,  Colo 

Pittsburg,  Pa    

Port  Huron,  Mich 

Portland,  Me 

Portland,  Oreg 

Preacott,  Aria 

Provinoetown,  Mass  . . . 
Pyramid  Hb'r,  Alaska. . 
Red  Bluff.  Cal 


Established. 


Jan.  15,1875 
Jan.  1, 1871 
Oct.  15,1872 
May  21, 1871 
July  1,1879 
July  1,1879 
July  1,1877 
Sept  11, 1871 
May  24, 1871 
Aug.  20, 1882 
May  23, 1878 
July  14,1882 
May  1,1871 
Feb.  28,1871 
Nov.  1,1*70 
7,1870 
9, 1870 
1,1881 
1,1870 
1,1870 
10, 1872 


Nov 
Nov. 
Jan. 
Dec. 
Nov. 
Deo 


Rio  Grande  City,  Tex. 

Rochester,  N.  Y 

Roseburg,  Oreg 

Sacramento,  Cal . 

Saint  Louis,  Mo 

St.  Michaers,Ft.  Alaska 

Saint  Paul,  Minn 

Saint  Vincent,  Minn. . . 
Salt  Lake  City,  Utah.. 

San  Diego,  Cal 

Sandusky,  Ohio 

Sandy  Hook,  N.  J 

Saaford,  Fla 

San  Francisco,  Cal 

Savannah,  6a 

Shaw,  Fort,  Mont 

Shreveport,  La 

Sill,  Fort,  lnd.T 

Sitka,  Alaska 

Smithville,  N.  0 

Spokane  Falls,  Wash  T 

Springfield,  111 

8tockton,  Fort,  Tex 
Thatcher's  Island,  Mass 
Thomas,  Camp,  Aria 

Toledo.  Ohio 

Unalaahka,  Alaska . . 
Verde,  Fort,  Aria — 

Vioksbnrg,  Miss 

Washington  City  .... 
West  Las  Animas,  Colo 
Wilmington,  N.  C  .. 

Yankton,  Dak 

Yuma,  Aria 


Jan.  10,1871 
Nov.  1,1870 
Nov.  1,1870 
Jan.  1,1871 
Sept  18, 1874 
July  1,1877 
Nov.  1,1870 
Nov.  1,1870 
Deo.  8,1881 
Oct  27.1879 
Jan.  1,1871 
Nov.  1,1873 
Nov.  1,1870 
July  25. 1874 
Jan.  15,1871 
Nov.  1,1871 
Nov.  19, 1873 
Feb.  15,1882 
Oct  —.1881 
July  1,1877 
Mav  28, 1875 
Nov.  1,1870 
July  15, 1877 
July  1,1877 
Nov.  1,1870 
June  28, 1874 
Nov.  1,1870 
Sept.  5,1880 
Mar.  22, 1874 
Nov.  1,18*1 
Aug.  2,1877 
Dec.  10,1873 
Sept  1,1882 
Mar.  8,1871 
Jan.  1,1871 
April  1,1880 
Sept  3,1871 
June  23, 1875 
Mar.  80, 1881 
Oct  16,1875 
Feb.  5,1881 
July  1,1879 
Feb.  26, 1876 
Deo.  26,1875 
Sept  22, 1877 
Nov.  1,1870 
Aug.  18, 1878 
Nov.  9,1874 
Sept  10, 1871 
Nov.  1,1870 
Oct.  1, 1881 
Jan.  1, 1871 
April  1,1873 
Nov.  18, 1873 


January. 


Max.  Min. 


78 
74 
59 
65 
59 
78 
82 
71 
72 
37 
63 
45 
56 
73 
59 
78 

7a  5 

37 

42 

74 

63 

65 

78 

64 

80 

70 

53 

62 

64 

75.5 

73.  G 

67 

30 

75 

64 

58 

58 

71 

46.5 

43 

71.5 

90 

69 

65 

64 

72 


11 
—14 
-43 
—29 
-14.2 

12 

30 
—10 

-  4 

—  9 


-26 

2 

—25 

15 

14 
—42 
-46 

—  8 
-14 
-10 

20 

6 

8 

—27 

9 

—22.1 
—13 
7 
29 

-  5 
-37 
—12 
-14.7 
-11.6 

3 
—17 

3.5 
-13 

19 

19 
—12 

12 

22 
—16 


43. 6—47 
49  '—31 


69 

80 

50 

78 

75 

50.8 

73 

47.2 

64 


44 

20 

32 
—16.5 
—  3 

46 

36 

18 
—33 


70 

66 

62 

73 

80 

71 

61.6 

77 

67 

80 


-  9 
8.6 
16 
—27.7 
—10 
2 
60  I—  8 


12.8 
—14 

19 
1.4 

10 
—14 
1—21.5 

ISr 

— 32 

22.5 


February. 


Max.  Min 


77 

79 

65 

73 

63 

77 

86 

77.5 

75 

43 

70 

57 

69 

79 

60 

78 

81.2 

49 

43 

77.4 

65 

62 

80 

69 

81 

68.3 

58 

66 

61 

78 

7a  3 

75 

29 


11 

6 

—34 

-12 

-13.5 

22 

28 
Zero. 

S 
—11 

20 
—35 
—27 

13 
-22 

28 

22 

33 
—42 


32.5 

-  4 
9 

—29 
8 

—24.9 
—10 

13.5 

31 

—  1 


7a  5—10 
59  h-20 

58  '—7 
63  7 
80  —11 
44.  5  13. 5 
48  —13 
80  I.  23 
92  32 
63  —12 
6a  5|  9. 4 
73.51  22 
73.2—  3 

41  :— 52 

59  I— 32 

42  —38 
68  Zero. 
82.6  35 

70  Zero. 

71  i  Zero. 
86  I  50 
70. 5  35 

80  I  29 
58  -37 
80.5  22 
79  —  3. 5 
49.8   4 

72  I  18 
52  !— 25.1 
72  —2.4 
83  I  8 
60—4 
75  I  16 
65  ;— 12 
51    7 

81  10 


March. 


Max.  Min. 


80 
83 
72 

84 

7a  5 

83 

99 

79 

79 

60 

69 

58 

70 

83 

70 

85 

86.3 

50 

47 

81.7 

69 

64 

84 

72 

81 

86 

71 

82 

07 

84 


20 

6 
—23 

2 
12 
32 
35.3 

8 
17 

—  9 
30.3 

—  1 
-14 

18 

—  8 
31 
25 

-28 

-49 

11 

3 

6 

36.5 
3 
16 
-31 
23 

—  7 
11 
34 


79.2;  36 
75  I  5 
43  —29 
80  2 
73  I—  8 
65  ,—  7 
76.5'  25.6 


90 
55 


—  8 
7 


50  1—13 
85 


33 

-7 

19 


8 

41  —39 
—22.5 
—31 

4 


49 
77 
09 
70 
67 
86 
77 
87 
71 
90 
95 
56.8 
74 
74 
73 
92 
66 
85 
75 
50 
90 
85 
79 
77 
84 
87 
100 


10 

10 

48 

39 

27 

—18 

26 

10 

6.5 

21 

7 

13.5 

16 

6.5 

23 

-  3 

5 

11 

27 

4 

6 

20 

|—16 

81 


April. 
Max.  Min. 


84 
88 
83 
89 
86 
94 
94 

sa  5 

9L5 

61 

78 

64 

81 

88 

82 

90 

90 

74 

60 

90 

73 

74 

86 

81 

92 

92 


78 
87.5 
87.2 
87 


81. 4 

78 

85 

86 

64 

68 

90 
109 

83.5 

84.5 

84 

87.5 

44 

82 

78 

88 

87 

80 

77 

90.3 

81 

89 

80 

93 

96 

65.7 

81 

72 

85 
101 

76 

98 

85 

53 

96 

90 

90 

82.5 
JM> 

89 
106 


May. 


Max.  Min 


29 
24 

10 
13 
SO 
29 
89 
21 
25 

3 
30 
14 

3 
27 
12 
32 
30 
-13 
-18 
26.6 
16 
19 
38 
20 
27 
12 
28 

6 
13 
43.5 

ft. 

-21 

14 
7 

14 

28 

13 

28 

14 

84.9 

43 

11 

29 

89.8 

22 

-27 

7 

-14 

19 

39 

14 

12 

68.4 

40 

33 
-  4 

32 

26 

25.51 

29 

26 

19 

24.2 

18 

24.3 

12 

18 

27 

31 

22.-5 

18 

28 
-8 

40 


93 
94 
96 
94 
88 
91 
100 
93 
94 
79.5 
91 
68 
92 
96 
90 
98 
98 


62 

93 

89 

89 

92 

94 

98 

94 

87 

92 

94 

90 

93 

96 

47 

95 

88 

94 

86 

90 

74.5 

70 

101.4 
112 

90 

86.5 

OS 

93 


42 

87 
29 
31 
85 
44 
89.1 
86 
87 
28 
48 
10 
23 
41 
25 
47.8 
44 
26 
—  1 
87 
80.5 
82 
56 
84 
88 


81 
SO 

*r 

27     , 
26.2; 

s 
sl 

80 
37 
49 


—  2 
24 

21 
32 
45. 
34 


91 

94 

92 

93 

93 

86 

08 

84 

vn 

00 
00 

8+ 


33 
5\ 
46 

48 

21 

41 

41S 
31 
4\ 


2£ 


•j 


4LS 

N   , 

37.81 

90 

24 

37 

40 

33.5 

30.* 

38 

24 

49 
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•  ^une. 

July. 

Annual 

September. 

October. 

November. 

December. 

M*x. 

mm. 

M.-i  v 

Min. 

Mai. 

Min. 

Max. 

Min. 

Max, 

Min. 

Max. 

Min. 

Max. 

Min. 

o 

o 

o 

o 

o 

0 

o 

o 

o 

0 

0 

o 

o 

o 

99 

55 

lOO 

62 

90 

62 

95 

53 

90 

36 

79 

23 

73 

8 

96 

47 

10O 

58 

100 

50 

97.1 

40 

90.4 

25 

80.5 

1L5 

75 

—  5 

98 

40 

IOI 

52 

.    96 

44 

92 

31 

84 

18 

70 

-  21 

60 

—37 

99 

45 

104 

53.5 

107 

52 

101 

37 

89 

19 

77 

Zero. 

72 

—14 

98 

43 

104.8 

48 

106.6 

45 

93.5 

34 

84 

28 

68.2 

13 

63 

—16 

98 

66 

10© 

61 

102 

60 

97 

47 

90 

89 

83 

10 

74 

6 

108.6 

47 

98.1 

61.2 

99.8 

50 

103.5 

44 

98.5 

42.5 

86 

84.2 

88.2 

80 

100 

49 

102 

57 

104.6 

56 

99 

42 

88 

27 

78 

4.5 

74 

-  7 

97 

49 

IOI-  8 

66 

100 

50 

98.3 

40 

88 

28 

80.2 

13 

73 

—  6 

76.3 

86.7 

8©.  2 

46.8 

83.2 

42.8 

80 

34 

77 

24 

60 

8.4 

51.5 

8.8 

88 

67 

89.5 

65 

91 

63 

87 

58 

87 

47 

78 

28 

69 

17 

92 

83 

92 

41 

100 

80 

88 

29 

64 

14 

60 

—  16 

58 

—14 

95 

31 

lOO 

40.3 

98 

34.7 

97 

28 

87 

18 

66 

—    9 

59 

-20 

100 

64 

OO 

60 

102 

59 

98 

44 

92 

29 

82 

16 

74 

3 

94 

40 

95 

50 

98 

42 

94 

32 

83 

22 

70 

-    5 

63 

-21 

100 

61 

101 

63.8 

100 

67 

96 

53 

91 

34 

82 

27 

77 

14 

105.5 

68 

108-9 

60.8 

103 

61.5 

97 

61.5 

95 

83 

83 

21 

77 

8 

103 

32 

95.1 

43 

93.5 

38 

88 

17 

71 

15 

56 

—  16 

55 

-34 

71 

16 

72 

27 

74 

20 

65 

11 

59 

—    3 

47.8 

-40 

41 

-47 

99 

49 

IOI.  2 

56.3 

104 

54.7 

98.2 

41 

89 

28 

80.6 

13 

75 

—  2 

93 

42 

95 

51 

90 

46 

100 

35 

86 

24 

71.5 

2 

62    |-  6 

89 

43 

93 

51 

90 

48 

92 

37 

82.7 

27.2 

72 

4 

60. 5  —  7. 5 

97 

86 

98 

60.8 

96.5 

69 

92 

58 

88.7 

40 

82 

31.5 

78        20 

95    ; 

47 

99 

67 

96 

53 

100.2 

36 

88.3 

31 

74 

7 

66.2—  6 

102     1 

63 

102.5 

60 

90 

58 

96 

50.5 

89 

31 

80 

20 

78    1      6 

ioi    ! 

33 

107 

45 

103 

42 

101 

21 

89 

11 

79 

—  10 

67     —27 

95     1 

36 

93.5 

40 

86 

41 

81 

31 

73 

23 

69 

21 

59          8 

98     1 

42 

105 

51 

105 

49 

98.8 

30 

87 

15 

74 

—    6 

66     —17 

98 

40.5 

lOO 

49 

97.5 

49 

93.4 

36 

84 

28 

71 

—    1 

65     —14 

96 

55 

98 

63 

97 

64 

95.5 

49 

94 

41 

86 

26.5 

76 

23 

97 

64 

97 

64.2 

93 

69 

93 

57.3 

89 

45 

81.3 

28.1 

76 

17 

97 

49 

lOO 

56 

99 

53 

101.5 

43 

87 

31 

77 

8 

70 

—  5 

63 

2 

64 

18 

62 

15 

55 

6 

47 

—  17 

33 

—  36 

80 

—37 

98 

39 

102.7 

62 

99.8 

49 

101.6 

35 

91 

28 

79 

4 

69 

—  9 

90 

87 

95 

48.9 

96.5 

46 

97 

31 

86 

24 

67.6 

—    6 

65 

—14 

94 

42 

97 

51 

95 

48 

94.5 

37 

83 

28 

66 

-    6 

57 

—17 

99 

42 

95.5 

46 

91 

43 

90- 

39 

79 

81 

68 

22.5 

63 

3 

103 

82 

OS 

42 

99 

38 

00 

29 

86 

18 

75 

—    1 

70 

—18 

90 

45.5 

193 

62 

90.5 

53 

179 

45.6 

73 

34.1 

68 

22.8 

53.5—0.4 

75 

37 

74 

43 

74 

39 

69 

32 

65 

21 

*44 

9 

42 

-9 

105 

47 

110 

53 

110.5 

52 

106 

50 

94 

82 

80 

26 

74 

25 

109 

62 

109 

62 

112 

68 

107 

53 

106 

43 

92.7 

80 

88 

24 

94 

36 

96 

48 

96 

47 

98 

34 

87 

19 

71 

1 

70 

—11 

96.5 

37.5 

97 

40 

94.5 

40.5 

90 

34.6 

76 

22.5 

66 

17.5 

65 

7 

102.5 

48 

103.5 

51 

103 

49 

101 

44.4 

88 

36.4 

76 

27 

68 

23.5 

99 

48 

104 

67 

106.4 

55 

101.5 

40 

90 

25 

82 

6 

74     —17 

75 

22 

75 

83 

67 

32 

66.5 

19 

60 

3 

42 

-  24 

45     —43 

94 

89 

lOO 

46 

98 

43 

94 

30 

87 

15 

72 

—  24. 5 

58     —39 

93 

29 

93 

40 

90 

36 

89 

17 

77 

11 

57 

-22 

42    '—42 

100 

37 

98 

45 

101 

44 

93 

36 

63 

22 

70 

3 

61     —10 

94 

51 

88 

64 

86 

54 

101 

49.5 

92 

44 

85 

38 

82 

82 

92 

47 

98 

56 

98 

48.5 

95.8 

42 

87 

30 

75 

Zero. 

63 

—13 

97 

49 

160 

60 

96.2 

55 

101 

46 

87 

33 

73 

8 

68.5 

—  5 

98 

71 

99.4 

70 

96.9 

69 

91 

66.5 

91.6 

62 

82.3 

50.5 

80.5 

36 

95.2 

48 

83 

49 

89 

50 

92 

50 

84 

45 

78 

41 

68 

34 

100 

69 

105 

66 

100 

63 

96 

54 

91.5 

37 

82 

22 

80 

15 

96 

86 

96 

37 

99 

33 

91 

23.5 

80 

—    2 

60 

—  26.5 

59 

-42 

104 

55 

107 

64 

105 

58 

101 

47 

95 

31 

86 

18 

79 

10 

105 

47 

106 

56 

105 

53 

100 

44 

91 

25 

83 

—    4 

77 

2 

69.0 

38 

67.5 

43 

79 

42.5 

69.4 

34.5 

60.8 

26 

64 

5 

62.8 

9 

97 

63 

100 

61 

97.5 

58 

93 

49 

85 

35 

78 

23 

71 

10 

95.4 

89 

97.5 

43 

101.5 

38 

87 

31 

70.4 

18 

68 

8 

60 

22 

94 

4a  7 

101.5 

54 

99.5 

52 

94.7 

38 

88 

26 

76 

6 

64 

—14 

106.1 
87 

46 

106 

50 

105 

51 

100 

40 

96 

29 

87.6 

12 

81 

8 

46.1 

89.9 

50 

83 

45  5 

95 

39.5 

81 

28 

66 

9 

67.4 

—  7 

109 

45 

109 

52 

105 

49 

100 

43 

89.5 

26 

81.5 

16 

72 

18 

99 

43 

97 

50 

97 

47 

95 

36 

86 

25 

72 

5 

66 

—15 

65 

109.! 
101 
102.1 

84 

78 

87 

78 

36 

68 

33 

62 

24 

58 

19 

60 

12 

J       45 

114 

48 

106 

51 

104 

34 

95 

27.3 

80 

8 

71 

6 

68 

100 

62 

100 

62 

98 

48 

93.4 

34 

84.5 

23 

70 

12 

5       46.5 

102 

57 

101 

50 

104.3 

38 

92.3 

26 

80 

12  5 

"73 

—13 

109 
100 
97 

117 

40-5 

104 

52 

101 

49.5 

97.5 

35 

90 

19 

77 

—    1 

69 

—  6.5 

62 

103 

02 

09 

56 

96 

47 

90 

32 

83          20 

78 

10 

38 

l     103 

44 

103 

45 

100 

20 

HO 

0 

76    '—  15 

63 

—34 

i   " 

i     118 

«. 

115 

64 

113 

50 

102 

41  4 

91           31 

1 

80 

27 
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APPENDIX  38. 


Table  lowing  ike  highest  temperature*  (in  degreee  Fahrenheit)  recorded  at  Signal  Service 

eachf  to  Deem 

[Obtained  from  self- 


Stations. 


January. 


0      Year. 


February. 


o      Year. 


Karen. 


Year. 


ApriL 


May. 


r.i 


Year.. 


Albany,  N.Y 

Alexander,  Fort,  Alaska. 

Alpena,  Mich , 

Apache,  Fort,  Aria 


Assinabone,  Fort,  Mont  . 
Atlanta,  Ga 


Atlantic  City,  N.J. 


Aognsta,  Ga  . . . 
Baltimore,  Md  . 


Barnegat City,  K.J. 


Behring's  Island,  Behring  Sea  . 
Bennett,  Fort,  Dak 


Benton,  Fort,  Mont , 

Bismarck.  Dak •  . 


Bismarck,  Dak 
Block  Island,  E.I. 
Boise  City,  Idaho. 


Boston,  Mass  

Brownsville,  Tex  . 


Buffalo,  N.Y 

Bntord,  Fort,  Dak 


Cairo,  HI 

Cape  Henry,  Va 


Cape  May,  N.  J.. 
Cedar  Keys,  Fla  . 
Charleston,  &  C  . . 


Charlotte,  N.C 

Chattanooga,  Tenn . 
Cheyenne,  Wyo 


Chicago,  111 . 


50 
40 


70 


71 


61 


83 
55 


58 
40 


56 

57 


60.5 
83 


65.5 
47 

70 

78 

58 
77 
80 


70 
78 
63 

65 


1876 

1882, 
1883 
1876, 
1880 
1881, 
1882 
1882 
1870, 
1882 
1880 


1870 


1876 


1874. 
1870, 
1880 
1883 
1882 

1880 
1880 

1883 

1880 

1876 
1876 


1874 
1880 

1876, 
1880 
1876 


1874, 
1876 
1880 

1870 


1870, 
1880 
1870 

1880 
1876 


87 

5« 

74 

56 
74 

71 
81 
78 
70 


63 


51.51 
64 


63.8 
57 

74 

80 

50 
70 

78 

76.5 

74 

50 


1860 

1883 

1880 

1881 

1882 
1880 

1880 
1880 
1874 
18«0 


1883 
1882 

1882 
1877, 
1882 
1882 

1870 

1880 
1876 


1883 
1882 


1883 
1880 


1880 
1883 


64 

41 

66 

83 

67 
81 

72 

88.3 

76 

73 

83.0 
78 

74 
72 

54 

76 

72 
02 


84 


65 


1876-  85 
1880, 
1882, 
1888 


1880, 
1883 
1870. 


70 
82.5 


77 


1880, ' 
1881  ! 

1876,   73 
1880  I 


1878 

1883 

1870 

1870 

1882 
1882 

1880 

1882 

1880 

1680 

1883 
1882 

1882 
1878 

1883 

1881 

1880 
1876, 
1870 


^875 
1870, 
1882 
1870 

1870 


1880 
1882 


1870, 
1880 
1882 

1870 
1875 


80 
48 
76 
80 

81 

86 

70 
00 
84 
78 

38 

86 

81 
80 

62 

80 

85 
07 

82.6 
02 

80 


76 
88 

87 

85 
88 
80 


1881 

1882 

1881 

1870 

1881 
1880 

1878 

1880 

1881 

1880 

1883 
1882 

1880 
1881 

1883 

1870 

1872 
1878, 
1878 

1883 
1881 

1872 

1876, 
1878, 
1880, 
1881 
1870 

1880 

1880 

1880, 
1881 
1880 

1874 
1878 


I 


92    I  1880 

61    ,  1862 

1874  j 

'  1881 

1881 
1879 


91 
93 


70 
01 


1877, 
I  1880, 
1881 
100       1878 


95 
91 


1881 
1880 


43,6  1883 
1881 


92 


1875  1 
1880 
I 
7a  3  1881 

88    !  1861 


97' 
99 


87 
95 

92 

93 

81 
91 
94 

944 

93 

88 


1880  I 

1877  , 


1*76 
1880| 


1874 
1875 


1874,. 

1880, 

1880. 

1681 

1878 


1681 
1879 
1874  ' 

1874! 
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APPENDIX   38. 

ttation*  for  each  month  of  the  year  (compiled  from  the  commencement  of  observations  at 
6er31,lfe3.) 

registering,  thermometers.) 


June. 

July. 

Angnst. 

September. 

October. 

November. 

December. 

Highest 
on  record. 

0 

Tear. 

0 

Year. 

©     1  Year. 

0 

Year. 

0 

Year. 

0 

Year. 

0 

Year. 

0 

Year. 

92 

1874 

93 

1876, 
1880 

93* 

1878 

96 

1881 

84 

1881 

70 

1876 

63 

1881 

96 

1881 

78 

188) 
1874 

97 

97 

1876 

92 

1878 

92 

1881 

83 

1879 

63 

1874 

56 

1875 

97 

1874, 

1876 

101 

1883 

102.5 

1881 

98 

1879 

96 

1883 

83 

1881 

77 

1882 

70 

1881, 
1882 

102.6 

1881 

101 

1883 

95 

1882 

98 

1882 

86 

1882 

76 

1880 

62 

1883 

56 

1881 

101 

^883 

94.8  1881 

97.5 

1881 

96.2  1881 

90.5 

1881 

86 

1883 

80.5 

1882 

71 

1879 

97.5 

1881 

OS      1874, 1    99 

1880 

91.8  1881 

94 

1880 

83 

1881 

72 

1882 

64 

1877 

99 

1880 

1  1880. 

1881 

101.8,  1881 

105 

1878 

105 

1878 

97 

1875 

92 

1883 

84 

1879 

77 

1874, 
1875, 

105 

1878 

1880 

07.5 

1874 

99 

1876, 
1879, 
1880 

98 

1881 

101 

1881 

89 

1879, 
J881 

78 

1879 

71 

1881 

101 

1881 

95.6 

188S 

98 

1879 

95 

1874 

96 

1881 

82.5 

1881 

73 

1879 

63 

1875 

96 

1879, 
1881 

00.7 

1882 
1881 

55.0 
101 

1883 
1881 

63.6 
104 

1882 
1881, 

58.5 
95 

1882 
1882, 

08 

"90" 

1880* 

'"&" 

i88i" 

'"62" 

"i88i" 

"ioi" 

1881," 

1682 

1883 

1882 

101 

1881 

107 

1881 

108 

1881 

95 

1881 

87 

1875 

70 

1873 

67 

1881 

108 

1881 
1876 

09 

1883 

102 

1881 

105 

1676 

94 

1882 

88 

1879 

67 

1870 

60 

1881 

105 

8L5 

1882 

86 

1881, 
1882 

82 

1882 

86.5 

1881 

75.4 

1881 

70 

1881 

59.5 

1882 

86.5 

1881 

08 

1883 

106 

1877 

105 

1883 

96 

1879 

85 

1879, 

70 

1878 

59 

1879 

106 

1877 

% 

1880 

98 

1874 

101 

1880 

96.8 

1881 

101.5 

1881 

90 

1881 

75 

1876 

66 

1881 

101.5 

1881 

102 

1878 

98 

1877 

101 

1883, 
1877 

96 

1877, 
1878, 
1883, 
1879 

95 

1877 

89 

1882 

83 

1875, 
1880 

102 

1878 

02 

1878 

90 

1878 

90.8 

1881 

107      1888 

104 

1881 

107 

1882 

100 

1882 

95 

1879 

62 

1879 

51 

1881 

107 

1882, 
1883 
1881 

08 

1872 

99 

1874, 

103 

1881 

97 

1881 

88 

1872, 

80.5 

1882 

72 

1875 

103 

1881 

1881 

98 

1874 

101 

1875, 

1878 

103 

1881 

94 

1875, 
1877, 
1881 

89 

1879, 
1881. 
1883 

81 

1876, 
1870, 
1883 

76 

1875 

103 

1881 

80 

1873, 
1880 

91 

1872 

88 

1873, 
1877 

87 

1880 

81 

1679, 
1881 

69 

1879 

62 

1881 

91 

1872 

9i 

1880 

94 

1880, 

96 

1883 

94 

1881 

89 

1881 

81 

1881, 

78 

1881 

96 

1883 

1881 

1882 

100 

1877, 

104 

1879 

97.5   1881 

94 

1876 

93 

1863 

82 

1879 

78 

1881 

104 

1879 

1880 

1 

07 

1881 

101 

1879 

100.5 

1881 

94 

1881 

87 

1879, 

80 

1879 

70 

1879, 

101 

1879 

| 

1881 

1881 

05 

1881 

101 

1879 

100.5:  1881 

96 

1881 

86 

1879 

78 

1882 

72 

1879 

101 

1879 

07 

1880, 

100.5 

1881 

96.1:  1882 

88 

1875 

80 

1873, 

69 

1876 

64 

1877 

100.5 

1881 

1881 

1874, 
1879 

98 

1872 

99 

1874 

98 

1874 

93.9 

1881 

84 

1879 

72 

1874, 
1882 

68 

1875 

99 

1874 

ol 
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Table  ehmoing  the  highest  temperatures  (in  degrees  Fahrenheit)  recorded  at 


Janoary. 

February. 

March. 

ApriL 

M»y. 

Stations. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Tear. 

Cli  li  i  ooteagi  to.  Vn 

60 

1882 

71 

1883 

72.2 

1882 

79 

1881 

88 

1881 

Cincinnati,  Ohio  .,--.- r 

69 
70 

1876 
1874 

78 
72 

1888 

1883 

77 
76 

1875 
1875 

85 

85 

1872, 
1878 
1872, 

94 
92 

1874, 
1875 
1879 

(ylOTttlMld,  Ohio»T--T-- - 

64 
78 

1880 
1879 

72 

87 

1883 
1880 

71 
97 

1879 
1879 

86 
98 

1883 
1883 
1880 

92 

107 

1881 
1879 

Concho,  Fort,  Tex T T..- 

Cnster  Fort,  Mont. .*.... .t.-... 

60 

1880 

65 

1881 

76 

1882 

85 

1881 

84 

1880, 

60 

1874 

66.7 

1882 

74 

1876 

81 

1879 

90 

1881, 
1883. 
1883 
1874 

Davis,  Fort,  Tex.... - 

77 

1880 

79 

1879 

87 

1879 

95 

1879* 

lot 

1881 

Dayton,  Wash.  T 

61 
62 

56 

67 

63 

1880 
1883 

1882 
1882 

1880 

64 

62 

66 
72 

68 

1881 
1883 

1880 
1879 

1880 

83 

73 

83 
81 

80 

1881 
1882 

1880 
1879 

1880 

91 
82 

79 
83 

89 

1880 
1881 

1880 
1OT4 

1883 

90 
84 

89 
92 

93 

1880 
1880 

1880 
1874 

1880 

Dead  wood,  Dak 

Delaware  Breakwater,  Del 

Des  Moines,  Iowa 

Detroit  Mi**  --- 

65 

1876 

60 

1880 

75 

1875 

78.5 

1883 

90.fr.  1881 

Dodge CitVi Kanw 

70 

1876 

78 

1876 

89 

1879 

92 

1880 

98 

1879, 

62 

1874 

67.2 

1882 

75 

1875 

84 

1879 

94 

1880 
1874 

Dulnth,  Minn 

51 

1877 

57 

1877 

62 

1878, 

76 

1881 

91 

1874 

Eastport,  Me 

51 

81 

1874 
1880 

47 
78 

1874, 
1878 
1880 

53 
86 

1879 
1878 

% 
1880 

63 
98 

1877 
1880 

80 
94 

1877 
1880 

Elliott,  Fort,  Tex 

El  Paso,  Tex -  - 

74 
78 
45 

1880, 
1881 
1876 

1879 

82 
70 
52 

1879 
1883 
1877 

88 
78 
67 

1879, 
1882 
1875 

1879 

98 
86 
65 

1879 
1883 
1875, 

101 
91 
88 

1879. 

Brie,  Pa 

1881 
1879 

1881 

FortSmith  Ark  -,.- - ,.-' 

68.6 
75 

1883 
1876, 
1880, 
1882 

78.4 
76 

1883 
1882 

82.5 
85 

1688 
1879 

sa  5 

85 

1880 
1883 
1878 

93.8 
91 

1883 

1875, 

1677 

Grand  HsTf  n.  Mich * 

57 

77 

1880 
1879 

58 
80 

1880 
1879 

71 
87 

1878 
1879 

80 
93 

1883 
1879 

86 
94 

1877 

OiiMit,  Fort,  AH* 

1879 

Hatteras,  N.C 

64 

1882 

69 

1882 

69 

1882 

76 

1881 

88 

1881 

Hulfwie,  Mont T 

60 

1883 

4 

60 

1881 

66 

1881 

78 

1881 

77 

I860. 

Hnron,  Dak ..„....,..»,-- 

45.6 

69 

1882 
1876 

57.2 
72 

1882 
1883 

74.8 
77 

1882 
1875 

8L2 
85.3 

1682 
1883 

78.8 
89 

1881, 
1882 

1883 

Indianapolis,  Ind .......  -,.,x-, -,.,,.., 

1874. 

80 

1880 

80 

1875, 
1880 

1876, 
1883 

90 

1879 

91 

1877 

95 

1881 
1879 

Jacksonville,  Fla. , T-- 

80 

1875, 

1876, 

1877- 

1879 

1874 

83 

88 

1882 

• 

91 

1874, 
1880 

98.5 

1878 

Keokuk,  Iowa...- 

64 

69 

1882 

80 

1876 

85 

1883 

92 

1874 

Key  West,  Fl» 

90 

1877 

87 

1874 

89 

1873, 

91 

1881 

93.2 

1881 

Kitty  Hawk,  N.C 

78 
74 

1876 
1876 

77 
79 

1880 
1871 

80 
88 

1874 
1878, 
1880 
1882 

84 
88 

1878, 
1880 
1872 

93 
94 

1880 

Knox y'Ho,  Tenn  ................. ^ » .  - 

1877 
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tal 

July. 

Aagnat. 

September. 

October. 

November. 

Deoember. 

Highest 
onreoord. 

0 

Year. 

o 

Year. 

o 

Year. 

o 

Yew. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

n 

1880 

•* 

1881, 
1881 

01 

1881 

86 

1880, 
1881, 
1882 

83 

1888 

70 

1882 

64 

1881 

94 

1880, 

1881 

98.3 

1874 

103.6 

1861 

101 

1881 

05 

1881 

86 

1879 

75 

1870 

72 

1876 

108.6 

1861 

M 

1874 

06 

1878 

08.7 

1881 

08 

1881 

87 

1879 

72.5 

1882 

68 

1875 

96.7 

1881 

93 

1879 

108 

1881 

08 

1881 

08 

1881 

86 

1879 

74 

1879 

63 

1881 

108 

1881 

HI 

1883 

108 

1870. 

108.4 

1888 

100 

1679 

07 

1877 

85 

1882 

80 

1879, 

110 

1882 

i 

1880 

107     1888 

.108 

1881 

108 

1882 

05 

1888 

87 

1879 

69 

1879 

61 

1861 

107 

1888 

91 

1874 

08 

1874 

06.3 

1881 

04 

1881 

85 

1879 

71 

1874, 

63 

1877 

08 

1874 

1870 

1U 

1881 

.110 

1881 

07 

1881, 

04 

1883 

00 

1881 

81.6 

1883 

80 

1881 

111 

1881 

1883 

97 

1880 

102 

1880 

101 

1882 

0L8 

1881 

02 

1880 

66 

1883 

50.8 

1881 

102 

1880 

« 

1880, 
1881 

102 

1881 

101 

1881 

01 

1881 

77 

1880 

68 

1878 

58.7 

1880 

102 

1881 

m 

1880 

01 

1880 

08 

1881 

03 

1881 

84 

1881 

78 

1881 

69 

1881 

08 

1881 

m 

1878 

102.8 

1874 

105 

1878 

03 

1878 

86 

1873 

76 

1876, 

71 

1874 

105 

1878 

i 

1879 

HI 

1881 

08.5 

1881 

103 

1881 

98 

1881 

85 

1879, 
1878 

71 

1882 

67 

1888 

102 

1881 

* 

1874 

100 

1876 

08.8 

1881 

97 

1874 

85 

1879 

69 

1870, 
1882 

65 

1875 

100 

1878 

i« 

1880 

108 

1876 

101.6 

1881 

00.8 

1881 

00 

1888 

83 

1875 

73 

1875 

108 

1876 

91 

1874 

101 

1874 

07.3 

1881 

04.2 

1881 

86 

1870 

60 

1874. 

64 

1877 

101 

1874 

1 

1870 

11*1883 

00 

1883 

08 

1881 

00 

1874 

78 

1870 

65 

1874 

51 

1888 

00 

1883 

a 

1878 

86 

1873, 
1880 
1881 

88 

1880 

81 

1881 

80 

1870 

64 

1882 

54 

1877 

88 

1880 

191 

1880, 

102 

101 

1881 

08 

1881 

88 

1880 

81 

1882 

83 

1880 

102 

1881 

ICO  I 

IB   '1888 

110 

1888 

105 

1882 

104 

1879 

04 

1870 

82 

1881 

74.8 

1881 

•118 

1883 

91   1  1874. 

11875 

81  Il674, 

04 

1878 

08 

1881 

02 

1881 

85 

1878 

73 

1882 

68 

1875 

94 

1678 

02 

1874, 

80 

1876, 

84 

1880 

75 

1879 

61 

1874 

48 

1875 

92 

1874, 

1881 

1878 

1878 

1878 

MI     1888     100 

1882 

101.2 

1882 

90.4 

1882 

04 

1883 

86 

1882 

7a  i 

1683 

101.3 

1882 

»   ,1876,    07 

1875 

08.5 

1874 

94 

1875, 

87 

1876, 

82 

1875, 

75 

1870, 

98.6 

1874 

J 

1876 

1877, 

1876 

1881, 

i 

1878, 

1883 

1881, 

1 

1883 

91     1874      90 

1878 

02 

1881 

85 

1878 

80 

1870 

60 

1874 

61 

1877 

92 

1881 

ML*.  1888    100 

1870, 
1880 

108 

1878 

06 

1870 

« 

1878 

70 

1878, 
1879 

74 

1878 

103 

1879 

91     1883  1    88 

»          1 

1881 

02 

1881, 
1883 

00 

1881 

90 

1881 

79 

1882 

" 

1880, 
1881, 
1883 

02 

1881, 
1883 

05   .1880!    08 

1880 

05 

1880 

86 

1889 

76 

1880 

60 

1883 

52 

1883 

08 

1880 

i 
HI  1888;    88X2 

1888 

96.6 

1881 

93.2 

1882 

80.0 

1882 

64.0 

1881 

58 

1881 

00.2 

1888 

91     1874 

1 

101 

1881 

101 

1881 

94.5 

1881 

86 

1870 

75 

1879 

68 

1875 

101 

1881 

H   .1878 

i 

08 

1872, 
1876- 
1870 

100 

1874, 
1877 

96 

1877 

93 

1877 

87.8 

1882 

79 

1879 

100 

1874, 
1877 

MX  i  1880 

I 

104 

1870 

100 

1874 

06 

1675 

92 

1883 

84 

1675, 
1877 

81 

1875 

104 

1879 

M  '1878 

100 

1874 

102 

1873 

97 

1881 

87 

1870 

74 

1874, 
1882 
1876 

68 

1875 

102 

1873 

US.  1881 

07 

1880 

05.4 

1881 

95 

1872 

93 

1876 

01 

88 

1876 

97 

1880 

•  J1890 

100 

1876 

00 

1881 

95 

1880 

90 

1881 

79 

1879 

78 

1876, 
1879 
1874 

100 

1876 

H  Il888 

100 

1870 

100 

1881 

97.3 

1881 

90.5 

1870 

80.5 

,  1881 

75 

100 

J8!9' 

1 

1 

1881 

6730  sic 


-16 


Digitized  by 


Google 


242 


REPORT   OF   THE   CHIEF   SIGNAL   OFFICES. 


Table  Blowing  ike  kigkeet  temperatmree  (in  degree*  Fahrenheit)  rtmtoi  4 


Stations. 

January. 

February. 

March. 

AprlL 

"*'. 

o 

Year. 

o 

Year. 

e 

Year. 

o 

Year 

,       1 

to.  Crosse,  Wis 

59 

65 

60 

78 

tt 

71 
73 

87 
68 

45 
58 

78 

58 

78 

78.6 

87 
42 

7* 

88 

85 

78 

84 

80 

70 
58 

88 

84 

75.5 
78.8 

87 

80 

75 

84 

58 

58 

71 
48.5 

71.5 

00 

88 

1*74 

1876 

1880 

1880 

1888 

1878 
1876, 
1878 
1883 
1888 

1888 
1880 
1876 

1871 

1882 
1882 

1888 

1874 

1870 
1876 

1880 
1878 

1876, 
1880 
1871 

1880 
1881 

1878, 
1880 

1883 
1882 

1876 

1870 

1874 

1876 

1876 

1876, 
1877 
1882 
1883 

1880 
1878 
1874 

65 

78 

68 

77 

86 

77.6 
75 

48 
78 

57 
HO 

1882 

1876 

1881 

1882 

1881 

1888 
1874 

1883 
1882 

1888 
1877 

72 

84 

76.5 

83 

99 

79 
79 

50 

69 

58 

70 
85 

70 

85 

86.8 

50 
47 

81.7 

69 

64 
84 

79 
81 

86 
71 

82 

67 

84 

1875 
1879 
1882 
1882 

1879 

1879 
1879 

1883 
1881 

1888 

1878 
1879 

1878 

1879 

1882 

1882 
1876 

1882 

1880 

1878 
1879 

1879 
1880 

1879 
1881 

1879 

1871 

1882 

88 

89 

86 

94 

94 

88.5 
9L5 

61 
78 

64 

W 
88 

82 

90 

90 

74 
50 

90 

76 

74 

» 

81 
92 

92 

82 

89 

78 

87.5 

87.2 

87 

89 

88 

81.4 

78 

85 

66 
64 

90 
109 
88.5 

1879" 

1880 

1880 

1880 

1881 

1883 
1873 

1883 
1883 

1883 
1877 
1882, 
1883 

1871 

1881, 
lt-63 
1880 

1883 
1883 

1872 

1880 

1880 
1882 

1872, 
1877 
1871 

1880 
1880 

1880 

1872 

1883 
1883 

1872 

1876 

1878 

1883 

1881 

1880 

1879 
1882 

1878 
1878 
1883 

M     UM- 

Leavenworth,  Kane • 

i        1 
9ft     1874, 

Lewlston,  Idaho. ...... .......  .*...... 

IH3 

88  jlfil. 

Little  Rook,  Ark 

01     18» 

Jioe  Angeles,  0*1  -  t--t---tt..tt.t-,-t 

no    i» 

T^niyriTI^,  Kt  -,-,-.,.,-„  t. ....,..,.. 

98   iUR 

Lynchburg,  Vsj  . . » * 

9ft   1 1877 

Mackinaw  City,  Mioh 

70.5183 

Meoon,  Fort,  BT.C 

91   |1K 

Maginnie,  Port,  Mont 

98   -1SR 

Marinette,  Mich , 

98   i  187f 

Menpphis,  Tana 

79     1  1883 

98    m 

Milwaukee,  Wis 

60 

78 

8L2 

48 
48 

77.4 

65 

62 

80 

69 
81 

68.8 
58 

66 

61 
78 
78.3 

75 

29 

76.5 

68 
68 

63 

80 
44.5 

80 
92 

63 

1882 

1883 

1888 

1882 
1883 

1883 

1880 

1880 
1883 

1874 
1871 

1882 
1881 

1880 

1880 
1882 
1883 

1874 

1876 

1883 

1880 

1880 

1881 

1879 
1883 

1883 
1883 
1875 

80 

98 
98 

18» 

Mobile,  Ala 

m 

Montgomery,  Ala  .**.«*.............. 

m 

Moorhead,  Minn 

88   ilM 

Moont  Washington,  N.  H 

62 
98 

89 

89 
92 

04 

WT9 

Xashville,  Tenn  

1880 

1*74 

New  Haven,  Conn... 

1871 

lft« 

JTaw  T^wwlno,  Oo*fH-  »..,tt  ........... 

18H 

ITew Orleans,*  La .. .  ....... ,...,. a,. 

1877 

New  York  City 

imI 

Norfolk,  Va 

98  {m\ 

North  Platte,  Nebr 

1 

1 

94  \rm 

Olympia,  Waah.T 

87      IS* 

Omaha,  Nebr 

1 

92     U»| 

Oswego,  IT.  Y 

Palestine,  Tex 

94    IIW 
90      l& 

Pensacola,  Fla 

79.2   1882 

93      l#l 

Philadelphia,  Pa 

75 
48 
80 

78 

65 

76.5 

90 
55 

85 
98 
69 

1880 
1879, 
1876 

1875 

1874 

1881 

1879 
1882 

1881 
1879 
1875 

'.an 
06      ISM 

Pike's  Peak,  Colo 

47    |l«* 

Pittsburg,  Pa 

96  1  1881  • 

Port  Huron,  Mich 

] 

88     1*1, 

Portland,  Me 

94   !l» 

Portland,  Oreg 

1 
M     18711 

P rescott,  Aris 

1 

90     1CT, 

ProTincetown,  Mass 

745  1*  J 

Red  Bluff;  Cal 

10L419SI 

Rio  Grande  City,  Tex 

112    ig 

Rochester.  N.  Y 

99   ,1*» 

i        i 
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June. 

July. 

Anguet. 

September. 

October. 

November. 

December. 

Higbest 
on  record. 

0 

Year. 

o 

Year. 

e 

Year. 

0 

Year. 

0 

Year. 

o 

Year. 

0 

Year. 

0 

Year. 

86 

1874 

101 

1874 

86 

1874, 
1881 
1874 

02 

1878 

84 

1870 

70 

1874 

60 

1877 

101 

1874 

90 

1875 

104 

1874- 

107 

101 

1882 

80 

1871, 
1874 
1880 

77 

1874 

72 

1875 

107 

1874 

98 

1888 

104.6 

1882 

106.6 

1882 

03.5 

1888 

84 

63.2 

1883 

54 

1880, 

106.6 

1882 

• 

1883 

98 

1888 

100 

1870, 
1881 
1882 

102 

1881 

07 

1881 

80 

1881, 
1883 
1878 

83 

1882 

74 

1880, 
1883 
1876 

102 

1881 

1(8.5 

1879 

oai 

00.8 

1881 

108.6 

1868 

06.6 

86 

1877 

88.2 

103.6 

1870, 

100 

1874 

108 

1874 

104.6 

1881 

00 

1881 

88 

1870 

78 

1879 

74 

1875 

104.6 

1888 

1881 

97    !  1874 

I 

101.8 

1881 

100 

1881 

88.8 

1881 

88 

1870 

80.2 

1882 

73 

1873 

101.8 

1681 

718 

1888 

80.2 

1888 

88.2 

1888 

80 

1882 

77 

1882 

60 

1882 

5L5 

1888 

83.2 

1888 

88 

1861 

80.5 

1883 

01 

1888 

87 

1881 

87 

1881 

78 

1882 

60 

1881 

01 

1861, 

93 

1888 

02 

1882 

100 

1882 

88 

1882 

64 

1882 

60 

1883 

58 

1883 

100 

1888 
1882 

96 

1879 

100 

1878 

00 

1870. 

07 

1874 

87 

1878 

66 

1874 

50 

1873 

100 

1878 

100 

1881 

00 

1870, 
1876, 
1881 

102 

1881 

08 

1881 

92 

1870 

82 

1879 

74 

1875 

102 

1881 

94 

1873, 
1874 

06 

1871, 
1874, 
1878 

08 

1874 

04 

1872, 
1874 

83 

1871 

70 

1874, 
1882 

08 

1877 

06 

1874 

100 

1877. 
1882 

101 

1883 

100 

1874 

06 

1881 

01 

1883 

82 

1879, 
1882 

77 

1880 

101 

1883 

105.5  1881 

106.9 

1881 

108 

1874 

07 

1875 

06 

1883 

88 

1879, 

77 

1880 

106.0 

1881 

1882 

100.3 

1888 

05.1 

1881 

93.5 

1862 

88 

1882 

71 

1882 

55 

1883 

55 

1883 

100.3 

1683 

71 

1878 

72 

1881 

74 

1872 

65 

1880 

50 

1871 

47.3 

1881 

41 

1673 

74 

1872 

SO 

1874 

10L2 

1881 

104 

1874 

08.2 

1881 

80 

1879, 
1881 

80.6 

1882 

75 

1874 

104 

1874 

92 

1880 

85 

1870 

00 

1873, 
1876, 

1881 

100 

1881 

86 

1881 

71.5 

1882 

62 

1875 

100 

1881 

89 

1880 

03 

1876, 
1878 

00 

1873 

02 

1881 

82.7 

1879 

72 

1882 

60.5 

1870 

98 

1876, 
1878 

97 

1881 

00 

1877 

08.5 

1877 

92 

1875, 
1877, 
1881 

88.7 

1883 

82 

1870, 
1882 

78 

1875, 
1870, 
1880, 
1881 
1881 

96.6 

1877 

95 

1875 

00 

1876 

06 

1881 

100.2 

1881 

88.3 

1881 

74 

1882 

66.2 

100.2  1881 

102 

1874 

102.5 

1876 

00 

1881 

08 

1880 

89 

1881 

80 

1870 

73 

1873, 

102.5  1876 

1874, 

1875 
1870 
1878 

101 

1870 

107 

1877 

108 

1878 

101 

1881 

80 

1879 

79 

1876 

67 

107 

1877 

95 

1678 

08.5 

1880 

86 

1882 

81 

1877, 
1870 

73 

1880 

50 

•1870 

59 

1880 

05 

1878 

98 

1881 

106 

1874 

105 

1874 

98.8 

1881 

87 

1870 

74 

1874 

66 

1875 

105 

1874 

98 

1875 

100 

1878 

07.5 

1883 

93.4 

1881 

84 

1877 

71 

1876 

65 

1876 

100 

1878 

98 

1882 

08 

1882 

07 

1883 

05.5 

1883 

04 

1883 

86 

1882 

76 

1881 

08 

1882 

97 

1881 

07 

1881 

03 

1880, 
1881 

03 

1881 

80 

1881 

81.3 

1882 

76 

1880 

97 

1881 

97 

1874 

100 

1876 

00 

1881 

101.5 

1881 

87 

1870, 
1881 

77 

1876 

70 

1873 

101.5 

1881 

© 

1881 

04 

1870 

62 

1678 

55 

1875 

47 

1870 

83 

1878, 
1870 
1876 

30 

1877 

64 

1870 

98 

1874 

108.7 

1881 

00.8 

1881 

101.6 

1881 

91 

1870 

70 

60 

1873, 
1875, 
1880 

102.7 

1881 

90 

J2S 

05 

1878 

96.5 

1881 

07 

1881 

89 

1870 

67.6  18SS 

65 

1875 

97- 

1881 

1870 

91 

1878 

07 

1876 

05 

1876 

04.5 

1881 

83 

1870, 
1881 

66 

1882 

57 

1881 

07 

1876 

99 

1878 

96.6 

1876 

01 

1882 

00 

1876 

70 

1876 

68 

1873 

63 

1875, 

00 

1876 

1« 
90 

1878 

108 

1878 

00 

1878 

100 

1870 

86 

1881 

75 

1878 

70 

1880 
1881 

108 

1878 

1883 

03 

HSB 

00.5 

1883 

70 

1682 

78 

1883 

68 

1882 

53.5 

1682 

03 

1882, 

105 
It) 
H 

1883 

1883 

1878 

110 

1870 

110.5 

1878 

106 

1877 

04 

1877 

80 

1870 

74 

1882 

110.5 

1878 

1888 

100 

1877 

112 

1877 

107 

1877 

105 

1877 

02.7 

1883 

88 

1880 

112 

1877 

1876 

06 

1881 

96 

1874, 

08 

1881 

87 

1870 

71 

1R76, 

70 

1876 

08      1881 

1 

1881 

1870 
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Table  ehowhg  the  higheet  temperature*  (in  dejreee  Fahrenheit)  recorded  at 


January. 


•     Year. 


•     Yew. 


«     Yew. 


Apfffl. 


o     Yew. 


Hsy. 


«     Yen. 


Koseburg,  Oreg 

Sacramento,  Cal 

Saint  Louis,  Ho 

Saint  Michael's,  Fort,  Alaska 

Saint  Paul,  Minn 

Saint  Vincent,  Minn 

Salt  Lake  City,  Utah , 

San  Diego,  Cal 

Sandnsky,  Ohio 

Sandy  Hook,  H.  J 

Sanfotd,  Fla 

San  Franoisoo,  Cal 

Savannah,  Ga 

Shaw,  Fort,  Mont 

Shrereport,  I«e. ..... ......... 

Sttl,  Fort,  Ind.  Tor 

Sitka,  Alaska 

SmithTille,  W.  C 

Spokane  Falls.  Wash.  T < 

Springfield,  111 

Stockton,  Fort,  Tex 

Thatcher's  Island,  Maw 

Thomas,  Camp,  Ails 

Toledo,  Ohio 

tTnalaahka,  Alaska , 

Verde,  Fort,  Arte 

Vioksbnrg.Miss 

Washington  City 

West  Las  Animas,  Colo , 

Wilmington,  X.  C 

Yankton,  Dak 

Yuma,  Axis 


1898 

M  1881 
72  1880 
48.0  1889 


187* 

1881 
1870 
1877 
1880 

1874 
1883 
1877 
1879 


54 


60 

78 

76 

60.8 

78 

47.2 
84 

82 

80 

70 
88 
62 
78 

80 

71 

8L5 

77 

78 

80 


1882 
1878, 
1880 

1880 

1882, 
1888 
1876 

1888 
1680 

1880 

1880 


1881 

1878, 
1870 
1882 

1878 


1879 


1874, 
1876 


1879 
1880 
1879 


68.7 

78.6 
78.2 
41 


42 

68 

82.6 

70 

71 
86 
70.6 
80 


68 

80.5 

79 

49.8 

72 

02 
72 


75 
66 
51 
81 

88.1 

78 

68 

81 

08 

90 


1881 


1879 
1882 
1888 

1880 

1882 
1879 
1888 
1888 

1874 
1888 
1883 
1878, 
1880, 
1888 
1883 

1876 

1879, 
1880 
1888 

1880 


1881 
1882 

1879 

1880 

1881 
1883 

1882 
1879 

1883 
1974 
1882 
1880 
1876 

1879 

_a. 


41 


49 

77 
99 

70 

07 
86 
77 
87 


71 
90 
95 

55. 81 

74 

74 
73 

92 

60 

85 

75 
50 
90 

85 

79 
77 
84 
87 
100 


1882 

1879 
1878, 
1882 
1879 

1881 
1870 
1879 
1878, 
1879 
1880 
1868 
1879 


1882 

1882 

1879 

1883 

1876 

1881 
1883, 
1883 
1879 

1880 

1881 
1675 
1882 
1881 

1878, 
1880 
1880 

1882 

1878 
1879 
1879 


84.6 


87.5 
44 


73 
88 
87 
80 

77 

90.8* 
81 
89 


93 
96 
65. 

81 

72 
85 

101 

76 

92 
86 
58 

96 

90 
00 
82.5 
90 
89 
106 


1880 

1881 
1888 

1882 

1879, 
1882 
1881 
1874 
1876 
1878 

1880 

1883 
1875 
1878 


1880 
1880, 
1872 


1880 
1882 
1878 


8aS  1882 


1881 
1888 

1879 

1881 

1881 
1872 
1888 

1879 

1881 

1872 

1882, 
1883 

1880 

1874 
1876 


57 


1883 

1874 
1877 

1874 

1881 
1874 
1879' 

18ft  | 

1880  I 
1863) 
1883 
1878 


84 

101 
97 

69.21 


104 
86 


1881 

I 
1875, 


97 

95 
96 
•1 
95 
94 
ld8.7|  1888 


1880 

1882! 

1881! 

1882' 
1881. 

1879  1 

1860  1 
l 

1881 1 

1871  j 

18821 

1879,  ( 

1880,1 

1883  I 

1874.1 

1877 

1880 

1883 

1878 
1880 
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June. 

July. 

August. 

September. 

October. 

9) 
November. 

December. 

Highest 
on  reoord. 

o 

Year. 

o 

Year. 

o 

Tear. 

°    :Year. 

o 

Year. 

o 

Year. 

o 

Year. 

0 

Year. 

MLS 

1678 

97 

1860 

94.5 

1882 

1 
90      1877, 
|  1879 

76 

1877, 
1880 

66 

1878 

65 

1880 

97 

1880 

1015 

1683 

103.5 

1888 

108 

1879 

101    1  1883 

88 

1877 

76 

1880 

68 

1882 

108.5  1883 

99 

1881 

104 

1881 

106.4 

1881 

101.6   1881 

90 

1879 

82 

1879 

74 

1875 

106,4 

1881 

75 

1876 
1874 

75 
100 

1877 
1883 

......'..... 

94 

98 

1880 

94 

1878 

87 

1879 

72    !  1874 

56 

1877 

100 

1883 

93 

1888 

93 

1883 

90 

1882 

89 

1883 

77 

1880 

57 

1883 

42 

1883 

93 

1883 

100 

1888 

98 

1877 

101 

1875 

93 

1875 

83 

1870 

7» 

1882 

61 

1874 

101 

1875 

94 

1877 

86 

1877 

86 

1872 

101 

1883 

92 

1879 

85 

1673 

82 

1874 

101 

1888 

92 

1880  I    96 

1879 

98 

1881 

95  8 

1881 

87 

1879 

75 

1879 
'1881 

63 

1879 

98 

1881 

97 

1874  '  160 

1876 

96.2 

1881 , 

101 

1881 

87 

1881 

73 

68.5 

1881 

101 

1881 

98 

1883  ,    99.4 

1888 

96.9 

1883 

91 

1883 

91.8 

1883 

82.3   1883 

80.5 

1888 

99.4 

1883 

95.2 

1883  >    83 

1881 

89 

1879 

92 

1877 

84 

1871 

78 

1871 

68 

1878 

95.2 

1883 

100 

1880  ;  196 

i 

1879 

100 

1878 

98 

1876, 
1877 

91.5.  1883 

j 

82 

1875 

80 

1875 

105 

1879 

86 

I860  J    96 

i 

1881. 
1882 

99 

1881 

91 

1880 

80    |  1880 

60 

1883 

59 

1883 

99 

1881 

104 

1875 

107 

1876 

105 

1881 

101 

1881 

95.0 

1883 

86       1882 

79 

1875 

107 

1875 

195 

1681 

106 

1881 

105 

1881 

100 

1881 

91 

1878 

83 

1879 

77 

1880 

108 

1881 

69.6 

1882 

67.5 

1883 

79 

1881 

69.4 

1883 

60.8 

1882 

54.0 

1882 

52.8 

1883 

79 

1881 

97 

1880  •  100 

1879 

97.5 

1876 

93 

1876 

85 

1878, 

78 

1877 

71 

1875 

100 

1879 

1879 

95.4 

1883 

97.6 

1882 

101.6 

1862 

87 

1R81 

70.4   1888 

58 

1881 

50 

1881 

101.6 

1882 

94 

1881 

101.6 

1879 

99.5 

1881 

94.7 

1881 

88 

1879 

76 

1879 

64 

1883 

101.6 

1879 

UK.  6 

1881 

106 

1879 

105 

1877 

100 

1879 

96 

1878 

87.6 

1883 

81 

1879, 
1881 
1881 

106.6 

1881 

87      1682 

89.9 

1882 

85' 

1876, 

95 

1881 

81 

1879 

66 

1882 

67.4 

95 

1881 

1879, 

1880 

109 

1883 

109 

1881 

105 

1882 

100 

1883 

89.5  1888 

8L5 

1882 

72 

1881 

109 

1881, 

1883 

99 

1872 

97 

1872, 
1874 

97 

1881 

95 

1681 

86 

1872 

72 

1876, 
1882 

68 

1875 

99 

1872 

66 

1881 

78 

1882 

78 

1881 

68 

1881 

62 

1881 

58 

1881 

50 

1881 

78 

1881, 
1882 

109.5 

1881  |  114 

1881, 
1878 

106 

1878 

108 

1883 

95 

1881 

80 

1878 

71 

1878 

114 

1881 

101 

1881     190 

1881 

106 

1878 

98 

1881 

98.4 

1883 

84.5 

1882 

79 

1873, 

101 

1881 

1875 

i 

102.5 

1874  ;  102 

j 

1879 

101 

1881 

194.8 

1881 

92.8 

1881 

80 

1879 

73 

1873 

104.3  1881 

100 

1882  !  104 

1883 

101 

1882 

'  97.6 

1883 

90 

1881 

77 

1883 

69 

1882 

104    *  1883 

100 

1830  i  103 

1879 

99 

1878 

96 

1872 

90 

1883 

88 

1877, 

78 

1879 

108      1879 

1 

1879 

_. 

97 

1876  t  103 

1883 

108 

1878 

100 

1881 

89 

1879 

76 

1876 

62 

1875 

103 

1878 

1883 

U7 

1868 

118 

1878 

1 

115 

1879 

118 

1879 

102 

1876, 
1879 

91 

1879 

80 

1878 

118 

1878 
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APPENDIX   39.    . 

Table  showing  the  lowest  temperatures  (in  degrees  Fahrenheit)  reoorded  at  Signal  Service 

each  te  Decern 

[Obtained  from  self- 


Stations. 

January. 

February. 

March. 

April. 

May. 

0 

Year. 

0 

Year. 

0 

Year. 

0 

Year. 

0 

Year. 

Albany,  IT.  Y :.*. 

—18 

-18 
—27 

—  6 

-48 
• 

—  8 

15 

—  6 

—10 

7.8 
-42 
-56 

—87 

—  4 

-27 

—18 
18 

—  e 

-46 

—11 
9 

1 

82 
28 

11 
18 

-38 

-20 

8 
—10 
—17 
—20 

1678 

1683 
1882 

1888 

1888 

1879 

1875 

1873 
1881 

1876 

1888 

1888 
1876 

—18 

—26 

—27 

—  9 
-47 

21 

—  6 

22 

2 

—  4 

1L8 
-84 

—41 

1875 

1882 
1881 

1880 

1883 

1881 

1875 

1875 
1873 

1881 

1888 
1881 
1883 
1875 

1881 
1883 

1876 

1883 

1875 

1688 

1875 
1876. 

1875 

1881 
1881 

1879, 
1881 
1879 

1883 

3875 

1881 
1875 
1875 
1881 

-4 

—  6 

—14 

11 

-13 

27 

10 

22 

5 

10 

18.6 
-11 
—42 
—25 

10 
9 

—  7.5 
85 

2 

—28 

10 
12 

9 

40 
28 

26 
28 

—17 
—12 

17 
1 

—  2 
14 

1876 

1882 
1878 

1881 
1882 
1883 
1878 

1878 

1878 

1876 

1888 
1881 
1876 
1875 

1888 
1882 

1872 
1880 

1883 

1880 

1878 
1883 

1872 

1881 
1876 

1879, 
1883 
1879, 
1881, 
1883 
1880 

1878 

1888 

1873 
1878 
1888 

18 

8 

—  3 

15 

7 

25 

19 

81 
28.5 

19 

.10.9 
4 

—  6 
1 

25 

17.5 

11 
48 

11 

7 

24 
28 

24 

88 

82 

28 
25 

2 
17 

26 

18 
16 
15 

1874 

1882 
1881 

1883 

1881 

1881 

1875 

1881 
1875 

1875 

1888 
1881 
1875 
1881 

1881 
1883 

1874 
1881 

1881 

1880 

1875 
1875 

1875 

1881 
1881 

18*1 
1881 

1875 

1875. 
1879, 
1881 
1881 

1875 

1875 

1881 

29 

23 

22 

29 
29 
89.5 
88 

42 

34 

84 

28.2 
80 
26 
21 

86 
29 

81 
49 

29 

22 

87 
41 

84 

50 

47 

40.5 
41 

28 
27 

40 
85 

28.3 
M 

1 

1874, 
1870 
1883 
1883 

1880, 
1883 
1681 

1883 

1876, 
1880 
1877 
1876 

1876. 
1880 
1883 

188? 
1875 

1882 
1878 

1882 

1877 

1876 

1882. 
1883 

1875 
1878 

1882 

1883 
1870 

1883 

1879 

1874, 
1873 
1875 

1880 
1883 
1876 
1883 

AtaTMid*1'.  Fort,  Alaska 

Alpena,  Mioh...' 

Apeohe,  Fort,  Ari« 

Aiainaboine,  Fart,  Mont 

Atlanta,  Oa T ..     T- 

Atlantic  City,  F.  J..t-  

Angntti,  Ga  -..«--. --t---t.....tT.,. 

Baltimore,  lid 

Barnegat  City,  H.J 

Behring's  Island,  Bearing  Sea 

Bennett,  Fort,  Dak 

Benton,  Fort,  Mont 

Bismarck,  Dak 

1883  —31 

1882  2 

1883  —12 

1882  —  6.5 

Block  Island.  B.  I 

Bole*  City,  Idaho 

Boston  >  Iffaas 

Browniville,  Tex 

1881 

1888 

1883 

1875 
1879 

1879 

1883 

1879 

1879, 
1881 
1881 

1876 
1875 

1882 
1879 
1873 
1879 

27 

—13 

-40 

4 
11 

2 

85 

26 

22 
16 

-28 
—18 

5 

—  1 
—11.2 

—  2 

Buffalo,  H.  Y 

Buibrd,  Fort,  Dak 

Cairo,  111 

Cape  Henry,  Va _,  . 

Cape  May,  K.J 

Cedar  Keys,Fla 

Charleston,  8.  C 

Charlotte,  H.  0 

Chattanooga,  Tenn 

Cheyenne,  Wyo 

Chicago,  HI 

Chinooteagne,  Va » . . 

Cincinnati,  Ohio 

CWeland,  Ohio 

Columbus,  Ohio...... 
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APPENDIX    39. 

stations  for  each  month  of  the  year  (compiled  from  the  commencement  of  observation*  at 
her  31, 1883). 

registering  thermometers.] 


Jane. 

July. 

August. 

September. 

October. 

November. 

December. 

Lowest  on 
record. 

0  tYear. 

0 

Year. 

0 

Yew. 

0 

Year. 

0 

Year. 

0 

Year. 

0 

Year. 

0 

Year. 

i 
40   1875, 

48 

1876 

45 

1876 

83 

1875, 

28 

1876 

-10 

1875 

—17 

1876 

—18 

1875, 

1878 

1879 

1878 

35 

1882 

. 

. 

...... 

.  .. 

..  . 

...... 

33.5 

1881 

"*45* 

i876, 
1882, 
1888 

10 

1883 

"29.3 

i883 

'  22  * 

1873 

—  4 

1880 

11 ii" 

i880" 

—27*' 

1882 

36 

1880, 
1882 

41 

1879 

41 

1880 

32 

1880, 
1882 

19 

1880 

9 

1880 

-2 

1879 

—  9 

1880 

31 

1883 

35 

1881 

87 

1881 

28 

1882. 
1883 

—16 

1881 

—25 

1880 

—42 

1880 

—47 

1883 

M 

1879 

57.8 

1882 

67 

1879 

44 

1879 

35 

1878 

20 

1881, 
1888 

1 

1880 

1 

1880 

49 

1878 

58 

1880 

68 

1879 

43 

1876 

29 

1879 

10 

1875 

—  7 

1880 

—  7 

1880 

57 

1882 

62 

1876 

61 

1874 

48 

1876 

29 

1873 

24 

1873 

7 

1880 

7 

1880 

49 

1873 

59 

1876, 
1882 

52 

.1874 

40 

1873, 
1879 

30 

1873, 
1876, 
1879 

15 

1880 

—  3 

1880 

-6 

1881 

4? 

1878 

53 

1879 

53 

1879 

41 

1875 

28 

1876, 

," 

1875 

—  7 

1880 

-10 

1875 

8L3:  1882 

36.1 
46 

1881 
1882 

39.5 
42 

1888 
1883 

34.2 
27 

1888 
1883 

33   1882 

"ib" 

1880* 

—is" 

ifflO* 

— ii" 

"irao" 

Llii" 

1883* 

27 

1881 

37 

1874 

84 

1881 

14 

1873 

—  6 

1881 

-31 

1875 

-69 

1880 

-69 

1880 

32 

1875 

48 

1883 

89 

1875 

10 

1876 

6 

1874, 
1878 

-28 

1875 

-38 

1879 

-38 

1879 

47 

1881 

55 

1883 

55 

1881 

4L5 

1888 

35 

1880 

19 

1880 

—  1 

1888 

—  4 

1882 

36 

1882 

40 

1883 

39 

1881 

80 

1881, 
1882 

19 

1878 

7 

1880 

—  4 

1879, 
1882 

—27 

1883 

44 

1876 

46 

1874 

47 

1880 

34 

1879 

25 

1879 

—  2 

1875 

—12 

1883 

—13 

1862 

63 

1877 

68 

1877 

69 

1881, 
1879 

57 

1883 

49 

1879 

30 

1880 

18 

1880 

18 

1880, 
1881 

40.5  187t 

47.5 

1876 

44 

1880 

35 

1878 

25 

1876, 
1879 
1881 

2.5 

1875 

-  9 

1880 

—13 

1875 

30 

1883 

40 

1883 

36 

1863 

18 

1883 

9 

-20 

1881 

-46 

1879 

—46 

1879, 
1883 
1875 

50 

1877 

60 

1888 

57 

1880 

42 

1879 

24 

1873 

7 

1872 

—  7 

1872 

—11 

52   1882 

60 

1831 

60 

1674. 

53 

1880 

39 

1875, 

24 

1880 

7 

1880 

7 

1880 

1879, 

1876, 

1881 

1880 

47 

1876 

56 

1880 

65 

1882 

42 

1871, 
1873 

31 

1873 

19 

1875 

2 

1880 

1 

1879 

65 

1880 

69 

1881 

69 

1881 

64 

1880 

49 

1880 

33 

1881 

22 

1880 

22 

1880 

60  imx 

67 

1676, 

62 

1879 

54 

1879 

89 

1873 

28 

1873, 

18 

1880 

18 

1880 

1879 

1881, 
1882 

1881 

52 

3880 

60 

1882 

56 

1879 

43 

1879 

30 

1879 

18 

1080 

—  6 

1880 

—  5 

1880 

51 

1879 

57.5 

1882 

67 

1879 

47 

1870, 
1880 

35 

1879, 
1880 

17 

1883 

3 

1880 

> 

1880 

28 

1876 

37.6 

1882 

84 

1876 

23 

1878 

-4 

*1878 

—20 

1875 

—24 

1879, 
1880 

-38 

1875 

40 

1875 

SO 

1873 

5L4 

1882 

37 

1872, 
1876 

25 

1873 

-2 

1872 

-88 

1872 

-23 

1872 

50.1 

1  1882 

59 

1882 

60 

1880, 
1881 

46 

1882 

40 

1880 

18 

1880 

1 

1880 

1 

1880 

49 

1877 

66.2 

18J82 

65 

1872, 
1875 
1876 

41 

1676 

27 

1873 

5 

1880 

-8 

1872 

—10 

1879 

40  1870 

49.6 

1883 

45.6 

38 

1875 

26 

1876 

Zero. 

1880 

-12 

1872, 

—17 

1873 

1880 

46 

1870, 
1882, 
1883 

64 

1882, 
1883 

50 

1883 

37 

1879 

25 

1879 

-5 

1880 

—12 

1880 

—20 

1879 

Digitized  by 


Google 


248  REPORT   OP   THE   CHIEF   8IGXAL   OFFICER. 

Table  showing  the  lowest  temperatures  (in  degrees  Fahrenheit)  recorded 


Conoho,  Fort,  Tex ., 

Coster,  Port  Mont. , 
Davenport,  Iowa  .., 


Davie,  Fort*  Tex . 
Dayton,  Waah.  T. 
Dead  wood.  Dak . . 


January. 


•      Tear. 


Delaware  Breakwater,  Del . 
Denver,  Colo 


—  1 


—81 
23 


Zero. 
—28.5 


10 
-29 


February. 


°      Tear. 


1881 


1881   —38 
1888   —16 


Dee  MoJnea,.  Iowa  

Detroit,  Miob -15 

Dodge  Cl^y,  Kane 

Dubuque,  Iowa 

Dnlnth,  liian 

Baatport,Me 


Elliott,  Fort,  Tex. 


XI  Paao,  Tex . 
Brie,  Pa 


Beoanaba,Mleh.. 

Fort  Smith,  Ark  . 
Galveetou,Tex... 


Grand  Ha*en,  Mieh . 


Grand  Fork,  Aril 
Hatterae,N.  C  .... 


Helena,  Mont.. 


Huron,  Dak 

Indianapolis,  Ind . 


Indlanola,Tex.... 
Jacksonville,  Fla . 
Keoknk,  Iowa.... 


Key  Wert,  Fie 

Kitty  Hawk,  N.  C. 


XnoxvUle,  Tenn 

La  Groeee,  Wia 

Leavenworth,  Kane . 


Lewieton,  Idaho.. 


Little  Book,  Ark. 
Loa  Angelee,  Cal . 
Louiaville,Ky.... 


-20 


-12 

6 
-15 


2.5 
20 


-12 

10 
22 

-84 

40. 
22 

15 

24 

-20 

48 

11 

-14 
-48 
-20 

-14.2 

12 

80 
-10 


1881 
1883 
1883 

1882 
1875 

1883 

1875, 
1870 
1888 

1883 

1875 
1874 


1888 


1881 
1075 


1881 

1883 
1883 


9 
—24 


—28 

—20 


r-20 
—81 


-20 


-10 


12 
-16 


-82 


8 
80 


1873 

1888 
1881 

1888 

1883 
1670 

1878 

1878 

1875, 
1870 

1879 

1879 

1877 
1873  -34 
1873  —12 


17 
20 

-82 

-81.8 

-  8 

21.5 

32 

11 

55 

11 


1883 


1888 

1880, 
1888 
1875, 
1879 


-18.6  1883 


1883 

1883 
1875 

1883 
1883 
1883 

1881 
1883 

1888 

1875 

1888 
1875 

1876 

1876 

1883 

1881 
1876 


1876 


1883 
1883 


1875 

1883 

1781 

1883 

1888 
1875 

1883 

1875, 
1878 
1873 


1872, 
1877, 
1878 
1881 


1878 
1875 
1888 


22 

28 

Zero. 


1881, 
1883 
1883 

1675 


March. 


°   Year. 


16 

-23 
-6 

17 

8 

-5 

19 

-10 

—  8 

7 

—  -8 
—10 

—26 

-4 

-2 

21 
2 


-20 


28 

34 


1880 

1880 
1873 

1880 
1880 
1679 


1880 
1880 
1872 


1880 
1676 

1876 

1888 

1880 

1880 
1877, 
1883 

1875 

1883 
1875 


Zero.  1873, 
1876 


21 
32 

-  2 

7.8 
9 

32 

31 

-  2 

53 


6 

-23 

2 

12 

32 
85.3 
3 


1882 
1881, 
1883 
1882 

1883 
1877 

1880 

1R73. 
1876 
1873 


1878 

1876 

1873 
1873 
1876 

1880 


April. 


°   Year. 


29 

12 
16 

25 

21 
11 

25 

4 

11 

8 

18 
14 

8 

2 


29 
11 


37.2 
44 


29 

81 


19.2 
19 

82 

37 

20 

61 

29 

24 
10 
18 


I860,.  29 
1881 


1882 
1873 


39 
21 


1882 

1883 
1881 

1882 
1880 
1880, 
1881 
1881 
1876 


1881 
1875 


1881 
1875 

1874. 
1881 

1874 


1681 


1882 
1881 


1888 


1883 

1873 


1874 

1879 
1881' 

1881 

1882 
1875 

1875 

1881 

1875, 
1881, 
1679 
1878, 
1881 

1881 


1875, 
1881 
1881 


1880 

1881 
1888 

1875 


May. 


o 

Yew.: 

46 

1876 

22 

29 

1883 
1875 

40 
30 
21 

1880 
1881 
1883 

40 
27 

83 

1880 
1872, 
1*73 
1882 

29 

1875 

34 

27 

1877 
1875 

26 

1876 

29 

1882 

38 

1882 

41 
83 

20 

1881 
1875, 
1877, 
1882, 
1883 
186) 

45 
54 

1883 
1876 

28 

1875 

37 
47 

1881 
1882 

26 

1883 

28 
81 

1882 
1877 

61 

1872 

48 

1877 

29 

1876 

63 

1877 

42 

1676, 
1877 

37 

1880 

29 

1875 

81 

1875 

85 

1881 

44 

1863 

39.5 

1883 

il*7«l 
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at  Signal  Service  stations  for  each  month  of  ike  year,  fc — Continued. 

• 

June. 

Joly. 

Angvit. 

September. 

October. 

November. 

December. 

Lowest  on 
record. 

o 

Year. 

o 

Yew. 

o 

Yew. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

49 

1679 

60 

1877, 
1880 
1888 

54 

1880 

45 

1882 

82 

1878 

12 

1880 

6 

1880 

—  1 

1881 

89 

1883 

41 

86 

1883 

29 

1880 

10 

1879 

-454 

1880 

—42 

1880  1—42 

1880 

43 

1870, 

52 

1880, 

48 

1875 

36 

1879 

16 

1873 

-8 

1875 

—17 

1872,  —23 

1888 

1882 

1883 

1876 

49 

1881 

58 

1881 

47 

1882 

37 

1883 

80 

1880 

6 

1680 

1 

1880 

Zero. 

1881 

34.5  1883 

87.4 

1881 

86 

1883 

29 

1881 

19 

1881 

5 

1881 

—17 

1870 

—24 

1883 

» 

1880 

42 

1888, 
1889 

40 

1682 

20 

1880, 
1881 

5 

1880 

—16 

1880 

-25 

1878 

-32 

1883 

60 

1882 

59 

1882 

60 

1881 

51 

1882 

38 

1880 

23 

1880 

1 

1880 

1 

1880 

97 

1883 

42 

1873 

44 

1876 

28 

1878 

1 

1878 

— 18 

1877 

-25 

1876 

-29 

1676 

44 

1882 

62 

1882 

48 

1879, 
1888 

34 

1879 

15 

1878 

Zero. 

1880 

—17 

1880 

—26 

1883 

38 

1875 

50 

1873, 
1888 

1877 

45 

1875 

29.8 

1883 

22 

1873 

Zero. 

1880 

-24 

1872 

—84 

1872 

40 

1879 

50 

50 

1880 

30 

1876 

10 

1878 

—  7 

1880 

-15 

1876 

-20 

1883 

40 

1877 

50.4 

1882 

41 

1875 

83 

1873 

20 

1873 

—  9 

1875 

—19 

1876, 
1879 
1879 

-31 

1875 

30 

1875, 
1878 
1875 

46 

1875 

48 

1876 

30 

1879, 
1883 
1875 

8 

1878 

-39 

1875 

-84 

-68 

1675 

SO 

45 

1882 

45 

1880 

85 

24 

1881 

-18 

1875 

-20 

1875 

-20 

1874, 

1875, 
1876 
1888 

44 

1889, 
1882 
1881 

49 

1880 

48 

1880, 
1882 
1880 

87    !  1880 

26 

1880 

-5    j  1880 

-10 

1679 

-12 

SO 

56 

1883 

52 

42    1  1880 

28 

1882 

11     !  1880 

-  5 

1880 

-  5 

1880 

42 

1879 

52 

50 

1883 

40 

1879 

28 

1876 

6    ;  1880 

-11 

1880. 

-16 

1875 

34 

187&, 

42 

1875 

38 

1875 

26 

1883 

17 

1878 

-  9    |  1880 

-23 

1880 

-82 

1875 

1870 

1 

I 

50 

1889 

61 

1882 

60 

1882 

39  6  1883 

30.8 

1883 

22      1882 

0.5 

1882 

2.5 

1883 

44 

1877 

69 

1880 

70 

1877, 

69    ,  1875 

43 

1873 

29 

1880 

18 

1880 

18 

1880 

1879 

1880, 
1882 

40 

1878, 
1879 

40 

1873 

42.5 

1875 

80 

1879 

26 

1876 

Zero.  1880 

I 

-  4 

1876 

-24 

1875 

51      18 

56 

1880 

56 

1882 

47       1881 

33 

1881 

20    1  1880 

18 

1880 

10 

1883 

60 

1882 

'  68 

1881 

64 

1881 

60 

1882 

48 

1882 

32    1  1881 

8 

1880 

8 

1880 

31 

1680 

88 

1880 

34 

1880 

30 

1880, 

10 

1881 

-17       1880. 

-40 

1880 

-40 

1880 

1882 

j           '  1881 

34 

1883 

46 

1883 

43.7 

1883 

28.2   1883 

21 

1881  '-  6 

1881 

-20.5 

1883 

-31.8 

1883 

45 

1877, 
1882 

58 

1882 

48 

1876 

85 

1875 

23 

1878  -  5 

1880 

-15 

1876 

-22 

1879 

40 

1877 

68 

1877 

67 

1880 

60 

1878 

46 

1873,!    22 

1880    ; 

1880 

14 

1880 

14 

1880 

43 

1875, 
1879 

68 

1879 

66 

1874, 
1875 

56 

1874 

40 

1873 

30 

1873 

19 

1880 

19 

1880 

45 

1877 

56 

1873, 

47 

1875 

89 

1875. 

20 

1878  Us 

1872 

-22 

1872   -22 

1872 

1880, 

1870, 

1883 

1883 

71.2 

1882 

72.7 

1883 

72 

1882 

71.5  1883 

65 

1873, 

62 

1873 

44 

1876 

44 

1876 

1876 

55 

1877, 

62 

1881, 

62 

1879, 

58 

1876 

38 

1876 

23 

1879 

8 

1880 

8 

1880 

» 

1878 

1882 

1881, 
1882 

47 

1878 

68 

1882 

50 

1879 

40 

1871 

25 

1876 

1L5 

.1872 

-5 

1880 

-14 

1877 

40 

1876 

52 

1883, 
1880 

44 

1875 

81 

1873 

18 

1873 

-21 

1875 

-87 

1873 

—48 

1873 

45 

1877, 
1882 

58.6 

1882 

52 

1871, 
1879. 
1880 

37 

1876 

19 

1873 

Zero. 

1872 

-14 

1880 

-29 

1871 

43 

1860 

48 

1881, 
1862 

45 

1882 

84 

1883 

28 

1881 

13 

1880 

-16 

1879 

—16 

1879 

51 

1882 

61 

1882 

60 

1880, 
1882 

47 

1881 

39 

1880 

10 

1880 

6 

1880. 

6 

1880 

47 

1878 

5L2 

1881 

50 

1888 

44 

1880 

42.5 

1879 

34.2 

1881 

80 

1878, 
1879 

28 

•  1883 

40 

1875 

67 

1882 

1    58 

1880 

42 

1875 

27 

1878 

43 

1872—7 

1880 

-10 

1  1875. 

1 

I 

1876 

1 

i 

1 

1 

I  1879 
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Table  showing  the  lowest  temperature*  (in  degree*  Fahrenheit)  recorded    I 


January. 

February. 

Marob, 

April. 

*7 

Stations. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

1 
Year." 

t 

—  4 

1877 

8 

1875 

17 

1876 

26 

1881 

87 

1876 

Mackinaw  City,  Mich 

-  9 
22 

1883 

1888 

-11 
20 

1883 
1881 

-. 

80.8 

1888 
1888 

8 
80 

1883 
1881 

28 

48 

1883 

Macon,  Fort,  N.  0 

1882. 

Maginnfs,  Fort,  Mont 

—29 

1883 

—85 

1883 

—  1 

1883 

14 

1688 

19 

1 
1883 

Marquette,  Mich 

-26 
2 

1881 
1876 

-27 

18 

1875 
1875 

-14 
18 

1875 
1876 

8 
27 

1875 
1881 

22 
41 

1875  i 

Memphis,  Tenn 

1883 

If"  wank aa,  Wis 

—25 

1875 

—22 

1875 

—  8 

1878, 

12 

1876 

26 

1875  ! 

Mobile,  Ala 

15 

1879 

28 

1875, 
1670 

31 

1877 

1878, 
1876 

82 

1881 

47.8 

1833 

Montgomery,  Ala 

14 

1673, 

22 

1875 

25 

1878 

80 

1881 

44 

1883  ! 

Moorhead,  Minn 

•-42 

1879 
1888 

-88 

1881, 

-22 

1883 

-13 

1881 

26 

1882 

Mount  Washington,  K,  H  ..  r , , . . . 

-46 

1875 

-42 

1883 

1876 

-49 

1872 

—18 

1874 

—  1 

1880 

Nashville,  Tenn 

-  8 

1877 

9 

1875, 

11 

1878 

25.5 

1875 

87 

1877 

"New  Haven,  Conn 

-14 

1878 

—  4 

1876 
1881 

8 

1868 

16 

1874 

80.5  1882 

Hew  London, Conn  .......*.....*.... 

—10 

1882 

—  6 

1871 

6 

1888 

'19 

1874 

82 

1878. 

New  Orleans,  La 

20 

1879 

826 

1875 

86.5 

1876 

88 

1881 

66 

1882 
1871, 

New  York  City 

—  6 

1875 

—  4 

1878 

8 

1872 

20 

1874 

34 

1877 
1876, 

Norfolk,  Va 

8 

1879 

9 

1875 

16 

1872 

27 

1876, 

88 

1880 
1876 

North  Platte,  Nebr 

—27 

1881 

—29 

1888 

—21 

1880 

12 

1880 
1875 

80 

1875 

Olympia,  Wash.T 

• 

1883 

8 

1888 

28 

1880 

28 

1880 

80 

1882 

Omaha,  Nebr 

-22.1 
-18 
7 

1883 
1882 
1883 

-24.9 
—10 
18.6 

1883 
1875 
1883 

-  7 

-11 

84 

1880 
1872 
1882, 
1883 
1881 
1872 

6 

18 
48.5 

1881 
1874 
1882 

28 

1875 

Oswego,  N.  Y 

31       1776 

Palestine,  Tex  -tt rrrTTTT»TT.r,-r-- 

60    1  1882 

Pensaoola,  Fla 

29 
—  5 

18*1 
1876 

81 
_  1 

1881 
188L 

86 
5 

84 
17.6 

1881 
1674 

46. 6  1863 

Philadelphia,  Pa 

86    I  1880 

Pike's  Peak,  Colo 

-87 
-12 

1883 
1875 

-87 
-10 

1876 
1875 

1875 

-29 
2 

1876 
1877 

-21 
14 

1876 
1876 

-8 
27 

1875 
1876 

Pittsburg,  Pa 

Port  Huron,  Mich 

-14.7 

1883 

-20 

1875 

-8 

1875 

7 

1875 

26.2 

1883 

Portland,  Me ......................... 

—11.6 

1682 

—  7 

1874, 

—  7 

1872 

■  14 

1874 

84 

1873, 

Portland,  Oreg 

8 

1876 

7 

1876 
1888 

25.5 

1880 

28 

1875 

88 

1876 
1878 

Presoott,  Ariz...... 

-17 
8.5 
19 

1880 
1883 
1883 

-11 
18.5 
28 

1880 
1883 
1883 

-  8 

7 

28 

1876 
1883 
1880 

18 
28 
84.9 

1878 
1882 
1882 

26 
84 

87 

1877 
1883 
1879 

Provinoetown,  Mass  ................. 

Bed  Bluff;  Cal 

Bio  Grande  City,  Tex 

19 

1861 

82 

1880 

88 

1880 

43 

1881 

49 

1877  I 

Roohester,  N.  Y 

-12 

1878 

-12 

1875 

-7 

1872 

11 

1879 

28 

1880 

Rosebnrg,  (5reg 

12 

22 

-10 

1888 
1888 
1876 

9.4 

22 
—  8 

1888 
1888 
1875 

19 

29 
8 

1880 
1880 
1878, 
1876 

29 

89.8 

22 

1878 
1883 
1875 

88 

89 
82 

1880  1 

Ssoramento,  Cal.. .............. ...... 

1880 

Saint  Loata*  Mo 

1875  1 

1 
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JOM. 

July. 

August. 

September. 

October. 

November. 

December. 

On  record. 

> 

r 

0 

Tear. 

1 

o 

Year. 

o 

Tear. 

o 

Year. 

o 

Tear. 

o 

Tear. 

o 

Year. 

o 

Date. 

49 

1880 

65 

m 

60 

1874 

40 

1875, 
1879 

28 

1879 

13 

1880 

—  5 

1880 

—  6 

1880 

017 

1883 

46.8 

1888 

42,8 

1883 

84 

1883 

24 

1883 

8.4 

1883 

3.8 

1888 

—11 

1882 

57 

1882 

05 

1881, 
1882 

03 

1881, 
1883 

58 

1882 

47 

1882 

28 

1861 

17 

1882 

17 

1882 

n 

1883 

41 

1882 

30 

1883 

29 

1882 

22 

1882 

—10 

1883 

-14 

1882, 
1683 

-35 

1883 

n 

1881 

40.3 

1883 

37 

1879 

28 

1883 

18 

1878 

—  9 

1875 

—20 

1880 

-27 

1875 

u 

1879 

00 

1882 

59 

1880 

44 

1875 

29 

1878 

10 

1877, 
1880 

8 

1870, 
1880 

2 

1875 

40 

1875, 
1879, 
1882 

60 

1875, 
1876, 
1880, 
1883 

42 

1875 

82 

1876 

22 

1878 

—  5 

1880 

—21 

1872, 
1880 

-25 

1875 

« 

1879 

63.8 

1882 

07 

1879 

53 

1871 

84 

1873 

27 

1872. 
1877, 
1881 

14 

1880 

14 

1880 

68 

1877. 
1879 

60.8 

1882 

61.5 

1879 

61.5 

1876 

83 

1878 

21 

1882 

8 

1880 

8 

1880 

» 

1883 

48 

1883 

88 

1882 

17 

1883 

15 

1883  —15 

1881 

—34 

1883  -42 

1883 

IS 

1878, 
1879 

27 

1883 

20 

1876 

11 

1879 

-  3 

1881 

-40 

1875 

—47 

1870  j-49 

1872 

48 

1877 

SOLS 

1882 

54.7 

1883 

41 

1875 

28 

1873 

13   1872 

—  2 

1870  '—  8 

1 

1877 

42 

1878, 
1881 

51 

1879 

46 

1880 

35 

1879 

24 

1879 

2 

1875 

—  0 

1883 

-14 

1873 

40 

1870 

51 

1879 

48 

1874 

87 

1879 

27.2 

1883 

4 

1875 

—  7.5 

1883 

-10 

1882 

85 

1879 

00.8 

1882 

09 

1879 

58 

1671 

40 

1873 

3L5 

1881 

20 

1870, 

20 

1870, 

1880 

1879, 
1880 

47 

1878, 
1879, 

67 

1873 
1882 

53 

1874 

36 

1872 

81 

1876 

7 

1875 

—  0 

1880 

—  6 

1875, 
1880 

53 

1878 

80 

1876, 
1877 

58 

1874 

50.5 

1875 

81 

1876 

20 

1872 

6 

1880 

6 

1880 

98 

1870 

46 

1877, 
1882 

42 

1876 

21 

1870 

11 

1878 

-10 

1877 

—27 

1870 

—29 

1883 

as 

1880 

40 

1882 

41 

1880, 
1P82 

31 

1877 

20 

1881 

21 

1882 

« 

1870 

8 

1879, 
1883 

42 

187T 

51 

1873 

49 

1877 

80 

1873 

16 

1878 

—  0 

1875 

-17 

1879 

-24.9 

1883 

40.5 

1876 

49 

1875 

49 

1875 

30 

1870 

28 

1879 

—  1 

1875 

—14 

1875 

—14 

1875 

1 

55 

1882 

68 

1882 

04 

1882 

49 

1883 

41 

1883 

26.5 

1882 

23 

1882 

7 

1883 

f 

« 

1881 

64.2  1882 

GO 

1881 

57.3 

1882 

45 

1880 

28.1 

1881 

17 

1880 

17 

1880 

40 

1873, 

50  1  1883 

53 

1872 

43 

1879 

31 

1873 

8 

1875 

—  5 

1880 

—  5 

1875, 

1878, 

1870 

1880 

1879 

2 

1882 

18 

1876 

15 

1882 

6 

1876 

—17 

1878 

-36 

1880 

-37 

1878 

—37 

1878, 
1875, 
1883 

00 

1879 

52 

1874 

49 

1870 

35 

1879 

2a 

1873, 
1878, 
1870 

4 

1880 

—  0 

1880 

-12 

1875 

37 

1877 

48.9 

1883 

40 

1875, 

1870 

.  31 

1879 

24 

1879 

—  6 

1880 

—14 

1880  —20 

1875 

43 

1875 

61 

1870, 
1882 

48 

1774 

37 

1875 

28 

1870, 
1879 

—  6 

1875 

-17 

1872 

—17 

1872 

42 

I860 

40 

1875, 
1880 

43 

1876 

39 

1873, 
1877, 
1882 

81 

1877 

22.5 

1880 

3 

1879 

3 

1875, 
1879 

32 

1880 

42 

1879 

38 

1876 

29 

1880 

18 

1880 

—  1 

1880 

—18 

1870 

—18 

1879 

45.5 

1882 

62 

1883 

53 

1883 

45.5 

1883 

34.1 

1883 

22.8 

1R63 

—  0.4 

1883 

—  0.4 

1883 

47 

I860 

63 

1881 

52 

1881 

50 

1878, 
1881, 
1882 

82 

1881 

26 

1880 

25 

1878. 
1879, 
1882, 
1882 

19 

1883 

} 

02 

1877, 

62 

1877. 

08 

1879, 

53 

1888 

43 

1878, 

80 

1880 

24 

1880 

19 

1881 

1883 

1863 

1883 

1879 

» 

1879 

48 

1878 

47 

1882 

34 

1878, 

10 

1879 

1 

1875 

—11 

1871 

—12 

1873, 

1879 

1875 

37.5 

1880 

40 

1879 

40.5 

1882 

34.0 

1881 

22.5 

1881 

17.5 

1880 

7 

1879 

7 

1879 

40 

1881 

61 

1*79 

49 

1880 

44.4 

1882 

36.4 

1881 

27 

1880 

23.5 

1878 

22 

1883 

48 

1877 

67 

1870 

56 

1875, 
1879, 
1880 

40 

1875 

26 

1878 

5 

1872 

—17 

1872 

-17 

1872 
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Table  Blowing  the  lowest  temperatures  (in  degrees  Fahrenheit)  recorded 


January. 


February. 


°     Year. 


March. 


•     Year. 


April. 


May. 


o      Tear. 


Saint  Michael's,  Fort,  Alaaka -47 

Saint  Paul,  Minn —81 

Saint  Vincent,  Minn 

Bait  Lake  City,  Utah 

San  Diego,  Cal 82 

Sandoaky,  Ohio —16.5 

Sandy  Hook,  N.J —  8 

Sanford,  Fla 48 

San  Francisco,  Cal 86 

Savannah,  6a *.. 

Shaw,  Fort,  Mont —88 

Shreveport,  La 6 

Sill,  Fort,  Ind.Ter -  9 

Sitka,  Alaaka 8.5 

Smithville,  V.  C 16 

Spokane  Falls,  Wash.  T —27.7 

Stockton,  Fort,  Tex ! 2 

Thatcher'*  Island,  Macs —  8 

Thomas,  Camp,  Aria 12.8 

Toledo,  Ohio \-U 

TJnalaahka.  Alaaka 19 

Verde.  Fort.  Ariz 1.4 

Vioksbnrg,  Miss 10 

Washington  City —14 

West  Las  Animas,  Colo —21.5 

Wilmington,  N.C 16 

Yankton,  Dak —82 

Ynma,Aris 22.5 


1878 
1883 
1881, 


-88 


Zero. 
85 


1880 

1879  Zero. 


1879 
1883 
1W6, 
1883 


1878 


1883 

1879 


1879 
1882 
1879 


Zero. 
50 
85 


-87 
22 


—  8.5 

4 
18 


1878 

1875 

1883 

1883 
1880 

1881 

1881 
1883 
1883 


1875, 
1876, 
1881 
1883 
1875, 
1881 


1883 


1881 


-81 

4 
88 

10 

10 
48 
89 


27 


10 


1878 

6  1873 

1888 

1874 
1880 

1883 


1883 
1883 
1880 


1878 


1882 
1876 


1880 


6.5  1882 


-25.11  1863 


1883 
1881 
1882 

1883 

1873 


i 


J-  2.4  1883 
8  1888 
—  4  i  1880, 
!  I  1881 
16  1881 
!-12   1875 


1880,  7 
1883 

1883  10 

1875  21 

1881  —  1.6 
—22.5 


1879 
1881 


1883 


15 
-23 


25 


1879 

1880  . 
1875 

1875 
1883 
1875 
1881 


1880 


21 

7 

18.6 
15 
6.6 

28 
-8 


4 

6 

20 

—16 


31 


1876 

1882 

1888 
1880 
1883 

1881 
1873 


1888 

1881 
1876 

1873 
1882 
1873 
1676, 
1880 

1881 


7 

-14 

19 
89 

14 

12 


1874 
1881 


1875 
1876 


1881 
1874 


1876, 
1879 
1875 

18821 


32       1880 
45.4  1881; 


34 


53.41  1883 
187* 


26 

25.6 

29 

26 

19 


1881 

1880 
1881 

1881 
1882 
1881 
1881 
1881 


1  1880  | 

23      1874  : 

51    I  1883 

45    I  1876. 

I  IWO,. 

189V 

48    !  ""*' 


!  18771 


21 

47 


42.6 

21 

41 

29 


24.2  1882 


18 


1881 


83.9  1803*1 
41.6  1882, 


24.8  1888 


12 


18 

27 
31 

22.5 
18 
28 
-3 


1875 


1888 


1881 

1876 
1882 
1875 
1881 


1878 


81 

87.8] 


24 
87 


88.5 
80.5 
88 
24 


49 


1881  : 
1876, 
18771 

w, 

1881 
1878 
1881 


1880 

1883  ! 
1876  1 


1882  | 

1880 ; 

1877 

1876 
1883 
1876 
1875 


188S 
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June. 

July. 

August 

September. 

October. 

Korombor. 

December. 

Lowest  on 
record. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

o 

Year. 

0 

Date. 

22 

1881 

1876, 
1877 

88 
46 

1881 
1878 

38 

43 

1875 

80 

1873 

15 

1878 

-24.5 

1875 

-89 

1879 

—89 

1879 

29 

1888 

40 

1881, 
1883 

86 

1881 

17 

1888 

11 

1888 

-22 

1880, 
1883 

-42 

1880 

-44 

1881, 
1883 

37 

1875 

45 

1880 

44 

1880 

86 

1881 

22 

1878 

8 

1880 

—10 

1879 

—26 

1888 

61 

1878 

54 

1880 

54 

1879 

49.6 

1882 

44 

1878 

88 

1881 

82 

1879 

82 

1879, 
1880 
1879 

47 

1879, 

66 

1880 

48.6 

1882 

42 

1879 

80 

1878, 

Zero. 

1880 

—18 

1880 

—16.5 

1882 

1880 

49 

1874 

50 

1880 

65 

1874 

46 

1875 

83 

1876 

8 

1875 

—  5 

1880 

—  6.6 

1880 

71 

J883 

70 

1888 

69 

1883 

66.5  1883 

62 

1883 

50.5 

1888 

36 

1888 

36 

1883 

48 

1871, 
1874 

49 

1874, 
1881 

50 

1875, 
1879, 
1882 

50 

1874, 
1880. 
1881, 
1882 
1871 

45 

1881 

41 

1880 

84 

1879 

84 

1879 

69 

1877 

66 

1876 

63 

1879 

54 

37 

18V 

22 

1872 

15 

1880 

15 

1880 

36 

1888 

87 

1882 

83 

1883 

28.6 

1880 

—  2 

55 

1877 

64 

1877, 
1880. 
1882 

58 

1880 

47 

1881 

47 

1879 

56 

1877, 
1880 

53 

1880 

44 

1878 

25 

1878 

-  4 

1880 

2 

1879, 
1880 

-  9 

1879 

38 

1882, 
1888 

48 

1881 
1882 

42.5 

1883 

54.5 

1882 

26 

1888 

5 

1883 

9 

1882 

4 

1882 

53 

1878, 
1879 

61 

1881 

58 

1883 

49 

1879, 
1880 

35 

1876 

23 

1879, 
1881 

10 

1880 

10 

1880 

39 

1882 

48 

1881 

88 

1881, 
1882 
1880 

81 

1881 

18 

1881 

3 

1881 

2,2 

1882 

-27.7 

1888 

48.7!  1883 

54 

1888 

52 

88 

1879 

26 

1880 

6 

1880 

—14 

1880 

—14.0 

1880 

46  •  1877 

50 

18*7 

51 

1882 

40 

1883 

29 

1877 

12 

1880 

8 

1880 

2 

1881 

40.1  1881 

| 

50 

1879 

45.5 

1883 

89.5 

1683 

28 

1879 

9 

1880 

—  7 

1880 

-  8 

1882 

45  '1880 

52 

1880 

49 

1880 

48 

1880 

26 

1880 

16 

1880   18 

1880 

12  8 

1888 

43  ]  1873, 

1875, 

,  18?8, 

50 

1888 

47 

1879 

86 

1871 

25 

1876 

6 

1880 

-15 

1872 

—15 

1872 

1  1879 

34  ,  1883 

37 

1881 

36 

1882 

33 

1683 

24 

1879 

19 

1883 

12 

1882 

5 

1883 

45  !  1880 

48 

1879 

51 

1880 

34 

1881 

27.3 

1881 

8 

1880 

6 

1879 

1.4 

1888 

53  '  1879 

62 

1881 

62 

1879 

48 

1871 

34 

1873 

23 

1877. 
1880 

12 

1880 

10 

1875 

46.5  1878 

57 

1871 

50 

1874 

38 

1879 

26 

1873 

12.5 

1880 

-13 

1880 

-14 

1881 

46.5  1883 

52 

1882 

49.5 

1882 

35 

1883 

19 

1883 

-  1 

1882 

-  6.5 

1882 

-22.5 

1883 

62   1878 

62 

1881 

56 

1874 

47 

1879 

32 

1876 

20 

1872 

10 

1880 

10 

1880 

38  '  1878, 

1877, 

,  1879 

44 

1877 

45 

1875 

26 

1876 

9 

1878 

—15 

1875 

—34 

1879 

—84 

1879 

66  ;  1878 

i 

61 

1879 

64 

1879 

50 

1882 

4L4 

1883 

81 

1880 

27 

1879 

22.0 

1888 
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Table  showing  the  means  of  the  daily  maximum  and  minimum  temperatures  (in  degrees  Fah 

ending  June 

[The  means  are  obtained  by  dividing  the  sum  of  the  daily  readings  of  the 


Stations. 


July. 


Max.     Hin. 


August. 


Max.     Min. 


September. 


Mean. 


Max.     Min. 


October. 


Mean. 


Max.    Min. 


November. 


Mean. 


Max.     Min.  | 


Albany.N.Y 

Alpena,  Mich 

Apache,  ForLAriz 

Assinaboine,  Fort,  Mont. . . 

Atlanta,  Oa  .. 

Atlantic  City,  N.  J 

Augusta,  Ga    

Baltimore,  Md     

Barnegat  City,  X.J 

Bennett,  Fort,  Dak 

Benton,  Fort,  Mont 

Bismarck,  Dak 

Block  Island,  R. I 

Boise  City.  Idaho 

Boston,  Mass 

Brownsville,  Tex 

Buffalo,  N.Y 

Buford.  Fort,  Dak 

Cairo,  III 

Canby,  Fort,  Wash 

Cape  Henry,  Va 

Cape  May,  K.  J 

Cape  Mendocino,  Cal 

Cedar  Keys,  Fla 

Charleston,  8.  C 

Charlotte,  N.  C  

Chattanooga*  Tenn 

Cheyenne,  Wyo 

Chiiago.111  :... 

Chincoteagne,  Va 

Cincinnati;  Ohio 

Cleveland,  Ohio , 

Columbus,  Ohio 

Concho,  Fort,  Tex 

Custer,  Fort.  Mont 

Davenport,  Iowa 

Davis,  Fort,  Tex 

Dayton,  Wash.  T 

Deadwood,  Dak 

Delaware  Breakwater,  Del. 

Denver,  Colo 

Dea  Moines,  Iowa 

Detroit,  Mich 

Dodge  City.  Kana 

Dubuque,  Iowa , 

Duloth,  Mimi 

Eastport,  Mo 

Elliott,  Fort,  Tex 

El  Paso,  Tex 

Erie,  Pa • 

Escanaba.  Mich 

Fort  Smith,  Ark 

Galveston,  Tex 

Grand  Haven,  Mich 

Grant,  Fort,  Aria 

Hatterae,  N.  C 

•Sixteen  days 
82 


8L0 
71.5 
87.4 
81.3 
80.4 
80.0 
93.0 
8.5.4 
70.4 
84. 
80.7 
70.6 
75.5 
»92.9 
82.2 
03.9 
72.8 
83.4 
85.3 


64.1 
54.8 
57. 
52.1; 
70.8 
65.6 
74.8 
68.5 
66. 3> 
58.9] 
51.5 
55.8! 
63.41 
*52. 61 
61.2 
75.0 
60.7 
52.1 
70.2 


85.8 
79.9 

5a  6 

89.8 
92.1 
89.0 
90.4 
81.0 
78.9 
82.2 
85.0 
7a  1 
83.6 
94.9 

<■) 
82.0 
88.9 
87.3 
73.1 
81.0 
82.6 
85.6 
80.8 
88. 41 
82.6 
74.2 
67.8 
88.9 
99.8 
77.2 
7L7 
94.4 
89.8 
72.9 
87.4 
85.1 
only. 


69.9 

68.4 

47.5 

77.9 

76.6 

71.3 

69.5 

61.9 

62.4 

67.6 

68.9 

62.6 

64.6 

71.2 

0) 

62.8 

62.8 

53.6 

53.5 

68.4 

68.7 

65.2 

61.3 

66. 41 

62.5 

57.  I1 

62.6 

64.8 

67.6 

68.4 

54.51 

7L1 

79.5' 

60.9! 

65.6; 

73. 61 


7*1 
71.9 
80.3 
79.6 
85.0 
76.6 
89.0 
80.7 
75.4. 
85.1 
81.6 

7a  6 

72.6 
89.7 

7a  0 

90.4 
72.8 
81.6 
82.6 


82.0 

7a  4 

60.3 
90.5 
87.8 
84.9 
84.6 
81.6 
74.0 
7a  4 
81.2 
75.8 
80.1 

9ao 

88.7 
7a  1 
69.9 
85.1 
75.4 

7a  1 

83.6 
80.9 
77.1 
82.5 
7a  6 
69.6 
70.9 
86.8 
96.0 
75.6 
71.8 
02.4 
90.9 

71.0 

85.5 
82.8 


60.6 
51.0 
66.7 
54.3 
67.4 
6a3 
71.8 
65.0 
64.6 
57.6 
53.0 
54.8 
61.3 
57.5 

sa6 

75.11 

6a  8: 

5a  2; 

67. 

p>  , 

69.2 

65. 7i 
49.2! 
77.2 

73.7 

6a  9 

07. 01 
61.5! 
61. 7j 
66.11 
65.4; 
50.0 
60.2 
70. 51 
53.3 
58.3 
60.7, 
63.2 
54.3 
66.5 

5ae 

60.8 

57.0 

63.4 

6a  0 

56.0 
53.8 
64.8 
67.3 
60.71 
61.5 
6a  7j 
79.7! 
57.0; 
64.9, 
71.9 


69.2 
61.5 
84.6 
67.0 
79.9 
71.1 
88.5 
72.2 
69.8 
74.1 
70.6 
60.4 
6a5 
81.3 

6a4 

87.8 
60. 4 
708' 
77.  ll 
66.5! 
7a  4 
72.4J 
67.6: 
87.0 
81.4 

7a  0 

81.1 
72.8 

66.6; 

7a  0 
75.0 
oa2 
74.0 

sao 

8U.  0; 
71.2, 
81.4 

77.5 
63.8 
71.7: 
74. 7| 

7a  7| 
6a  2 

76.4 
68.8! 
62,4 
63.0 

(')  I 
86.5| 
67.5 
62.2; 

sa  81 

84.8, 
64.3 
82.0 

7a  0; 


62.2 
43.0 
47.3 
-42.2 
62.7 
57.0 
65.5 
68  0 
69.0 
46.6 
42.6 
43.7 
65.0 
46.0 
61.1 
70.0 
40.3 
40.0 
60.6 
65.1 
65.0 
50.2 
52.0 
72.6 
68.5 
61.8 
62.2 
43.4I 
54.5 
61.6 
5a6 
51.5 
64.0 
62.1 
43.6 

4a  2 

54.4 
45.2 
45. 51 
61. 7| 
60.2 
50.2 
50.2 
64.0 
4&  1 
48.1 
48.3 
55.8 

sa  4 

62.3 
43.6 
60.6 
74.8 
49.4 
61.8 
68.9 


58.1 
49.7 
68.7 
47.7 
74.4 
60.9 
77.8 
63.8 
6(1.0 
54,0 
51.2 
4a  3 
57.6 
66.3 
56.2 
87.9 
55.3 
49.3 
67.2 
55.2 

6as 

63.3 
6ai 
82.0 

7ao 

69.7 
72.1 
51.8 
67.8 
64.9 
65.3 
59.5 
62.8 

7ai 

56.9 
66.9 
7a  5 

67.8 
47.4 

eao 
57.6 
5a  o 
6ao 
59.2 
55.9 
49.8 

60.3 
62.8 
7a  4 
59.4 
50.8 
74.9 
82.0 
63.3 
69.9 
70.8 


4ai 

35. 

8a2 

31.1 
57.7 
4a8 
60.6 
61.4, 
60. 1' 
33.8. 
32.0 
33.4 

4a  2 

35.4 
89.2 
71.6 
41.4 
30.8 
fcl.7 

4a  9 

57.3 

49.8 

4ao 

70.2 
63.5 
5*1 

5a  0 

80.4 
46.8 
53.0 
53.2 
45.6 

4a  3 


"Observations  began  September 


57.8; 
81.8 
40. 51 
60.6 
84.7, 

sao 

63.6; 

3a  H 

41.6 
44.6 
42.0 
417 
3a  6 
39,2 
4*8 
49.2 
4*2 
8*9 
6*0 
72.7 
41.2 
4*7 
6*1 
1,168* 


6*7 
40.6 
61.9 
37.0 
61.8 
6i  8 
67.0 
54.9 
53.4 
47.3 
4*8 
3a  7 
63.6 
52.3 
51.8 
77.7 
51.5 
8*1 
5&  5 
6*6 
61.3 
54.6 
55.9 
72.8 
6*8 
62.4 
6L0 
61.0 
49.9 
6*7 
6*3 
51.7 
615 
67.6 
4*5 
50.5; 
65.3 
51.6 
44. « 
K.8 
5*1 
4*B 
61.7 
65.  a 
47.6* 
37.2! 
45.  (H 
61.71 
6*5 
60.2 
40.  ft 
6*2 
7*5 
47. 9j 
61.1 
6*11 
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APPENDIX  40. 

renkeU)  at  station*  of  the  Signal  Service.  United  Statee  Army,  for  each  month  of  the  year 
30,1884. 

and  minimum  aelf-registering  thermometers  by  the  number  of  days  In  the  month.] 


1888. 

1884. 

December. 

January. 

February. 

March. 

April. 

May. 

June. 

Kern. 

Mean. 

Mean. 

Mean. 

Mean. 

Mean. 

Mean. 

Has. 

Min. 

KftT 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

37.4 

23.6 

3L1 

148 

389 

25.6 

41.6 

80.1 

542 

40.3 

089 

50.8 

81.8 

61.3 

30.4 

17.7 

20.8 

5.0 

22.6        7.2 

82.8 

14.8 

45.4 

80.5 

67.8 

40.7 

70.9 

62.9 

52.2 

27.1 

51.1 

21.0 

62. 9|      283 

584 

3L3 

64.9 

32.9 

78  8 

89.5 

85.0 

45.7 

31.0 

14.0 

22.0 

1.8 

12.2  —6.2 

884 

11.2 

540 

29.4 

71.1 

42.8 

78.0 

53.8 

66. 8 

39.2 

448 

26.8 

60.8      43.1 

62.8 

46.4 

685 

50.3 

79.1 

62.3 

781 

040 

43.4 

20.8 

35.8 

21.7 

48.1       31.2 

45.0 

32.4 

54.2 

40.0 

687 

51.5 

72.4 

59.8 

$3.1 

44,0 

52.3 

34.6 

67.9.      46.4 

688 

50.5 

71.7 

52.4 

640 

680 

82.3 

67.2 

44.9 

82.7 

39.0 

25.0 

486       84.7 

50.2 

37.4 

59.8 

45.2 

72.8 

589 

81.8 

044 

44.3 

30.9 

86.0 

22.0 

44. 61      34  0 

45.9 

<»> 

588 

41.5 

686 

51.6 

72.8 

589 

30.1 

7.8 

248 

—  J.8 

17.2'  —82 

39.4 

17.0 

54.7 

31.9 

71.4 

447 

886 

59.7 

38.0 

,      17.8 

27.2 

6.8 

19.6  —  L9 

44.6 

25.8 

580 

80.4 

78  7 

40.2 

81.3 

51.9 

25.0 

4.5 

145 

—  7.6 

89  —9.8 

29.9 

10.5 

47.6 

30.2 

67.1 

44.1 

81.2 

54.8 

414 

!      28.1 

87.1 

23.2 

42.6       280 

42.7 

80.3 

489 

88  0 

59.9 

47.0 

689 

810 

<l> 

!     <l> 

42.4 

16.8 

30.5      22.0 

52.3 

883 

62.1 

42.6 

72.7 

50.2 

70.3 

57.0 

37.3 

69.5 

!      2U.9 

82.0 

16.3 
442 

39.1,      23.1 

42.2 

282. 

586 

387 

64.2 

45.6 

77.9 

580 

!      55.8 

03.8 

75.6       56.7 

79.7 

62.0 

82.8 

641 

87.0 

69.8 

89.9 

78  0 

4L3 

25.2 

25.2 

iao 

383      184 

388 

22.4 

47.9 

82.7 

60.8 

44.7 

78  4 

580 

20.  0 

—  1.2 

17.1 

—  6.6 

9.41  —11.2 

3L6 

10.4 

52.4 

29.2 

72.2 

43.5 

86.3 

50  6 

51.2 

33.8 

85.4 

19.2 

49.5       38.8 

54.6 

41.0 

686 

49.3 

741 

59.0 

80.9 

07.4 

48.3 

40.2 

46.6 

38.2 

446'      88.0 

50.1 

89.9 

588 

45.9 

59.5 

48.5 

60.8 

6L3 

52.7 

1      37.8 

446 

28.5 

55.6       889 

549 

89.2 

59.6 

44.9 

73.5 

582 

79.2 

04.0 

45  4 

83.4 

38.0 

24.4 

45.4 

32.7, 
40.3 

45.5 

340 

54.1 

41.8 

682 

53.0 

74.5 

60.9 

55.3 

I      43.6 

53.0 

43.6 

5L6 

53.7 

41.7 

542 

43.8 

58.2 

47.2 

60.4 

49.5 

88.fi 

55.5 

59.3 

44.1 

69.8 

57.2 

781 

688 

780 

62.7 

82.7 

70.6 

84.7 

71.2 

63.8 

I      49.  V 

54.9 

386 

67.0 

52.0 

67.7 

53.7 

78  8 

66.2 

82.1 

09.0 

81.0 

69.7 

55.C 

■      39.2 

46.8 

80.5 

60.7 

42.6 

62,6 

45.2 

66.7 

47.8 

78  9 

60.2 

78  8 

62.9 

54.4 

!     87.4 

43.5 

26.0 

67.1 

41.4 

62.0 

449 

686 

49.0 

79.5 

60.0 

80.9 

649 

40.  S 

18.4 

83.8 

12.8 

33.6 

13.6 

41.8 

2L2 

484 

289 

64.7 

38.6 

78  2 

49.1 

3&5 

23.4 

20.5 

11.1 

35.4 

20.3 

41.1 

27.3 

50.7 

37.9 

63.9 

483 

71.1 

57.3 

47.5 

>,      83.0 

39.2 

25.2 

48.9 

35.0 

49.0 

35.3 

55.5 

41.6 

70.0 

53  5 

77.8 

61.5 

48J 

83.0 

33.9 

18  8 

50.0 

33.8 

51.8 

89.1 

60.0 

482 

71.7 

67.3 

82.1 

07.9 

3&.S 

►      25.2 

27.0 

10.5 

89.7 

22.9 

40.9 

280 

61.6 

88  5 

684 

49  2 

78  5 

59.3 

4U 

►,     27.6 

27.7 

12.2 

44.9 

285 

484 

32.0 

'58  2 

40.5 

70.9 

52.5 

82.6 

682 

59.  J 

>'      37. 7 

50.3 

27.0 

62.2 

35.9 

78  8 

44  0 

78  5 

48  8 

817 

66.0 

91.8 

04.8 

37.  i 

*      147 

96.6 

2.8 

18  9|  —  2. 8 

•388 

189 

57.3 

31.3 

70.5 

41.5 

82.6 

53.7 

40.5 

J,    urn 

27.2 

5.3 

35. 6       13. 1 

44.7 

22.8 

59.4 

384 

69.9 

482 

79.0 

580 

59.  J 

t      84.6 

62.5 

26.5 

65.0!      38  3 

07.7 

4L9 

685 

42.8 

79.6 

49.7 

87.4 

683 

40.* 

t      20.0*      37.0 

23.1 

33.7       149 

50.6 

31.7 

64.6 

388 

75.1 

48  3 

78.8 

52.1 

35.1 

J,      18.5       81.0 

11.5 

24  8 

4.H 

35.6 

186 

43.0 

29.6 

69.5 

40.7 

73.7 

54.8 

45., 

>l     83L9J      37.5 

25.1 

1     4a  9 

3.1.0 

47.0 

34.6 

53.0 

42,1 

66.0 

53.7 

73.5 

61.5 

42., 

»      285j      43.4 

20.0 

,      40.8 

19.4 

49.5 

28  9 

58  6 

32.4 

65.5 

43.0 

78  6 

543 

Hi 

*!     17.4V      25.7 
»     26  0;      27.il 
?     24.8      87.4 

iae    23.0 

5.3 

80.8 

188 

43.0 

25.7 

582 

89.6 

71.6 

50.2 

81.2 

61.3 

40. 

13.1 

887 

22.6 

42.4 

27.5 

588 

37.2 

683 

49.6 

80.5 

00.4 

44i 

11.4 

39.4 

18  6 

55.0 

28  3 

62.5 

87.1 

7L3 

482 

82.2 

60.7 

35.C 

45 

:      81.0 

12.4 

40.5 

23.7 

59.1 

87.7 

71.0 

49.8 

80.2 

,      59.0 

23. « 

7.1 

15.3 

—  6.3 

181 

-25 

30.0 

11.8 

41.7 

31.2 

583 

40.8 

65.3 

'      50.4 

817 

1&1 

249 

10.1 

3L9 

17.1 

842 

21.9 

480 

84  0 

586 

39.6 

683 

!      484 

W.S 

27.4 

440 

19.3 

49.6 

248 

60.4 

88  0 

67.2 

89.6 

75.5 

50.9 
545 

84.5 

62.1 

581 

\     *« 

55.8 

20.5 

64.4 

89.5 

70.6 

41.5 

784 

480 

91.0 

100.7 

I      64.8 

to. 

&     *« 

27. « 

12.4 

1      89.7 

22.4 

41.8 

25.9 

50.2 

35.2 

688 

48.3 

'      77.8 

69.8 

u. 

3     UL8 

2  «m 

18. 3 

49  A\ 

—  0.3 

19.2 

-82 

82.0 

9.3 

44.8 

283 

57.8 

41.8 

7L7 

585 

5S. 

20.4 

53.2 

83.0 

647 

42.6 

70.1 

489 

81.1 

58.9 

,      89.51      67.0 

Ml 

J    S3    27.7/ 

40.0 

66.6 

546 

70.4 

59.6 

72.7 

62,8 

80.8 

70.3 

87.1 

S      78  2 

it 

12.41 

32.1 

17.8 

88  8 

24  8 

51.6 

384 

62.1 

47.3 

.      782 

59.0 

K. 

ki 

645 

888 

682 

40.0 

05.5 

447 

75  7 

54.8 

,      87.11      687 

M. 

01.4 

488 

59.8 

;      482 

086 

488 

785 

61.7 

1      77.0 

089 

>Koi 

record. 
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Table  showing  the  means  of  the  daily  maximum  and  minimum  temperoturtt 


Stations. 


Helena,  Mont 

Huron,  Dak 

Indianapolis,  Ind 

Indianofa,  Tex 

Jacksonville,  Fla 

Keokuk,  Iowa 

Key  West,  Fla 

Kitty  Hawk,  N.  C 

Knoxville,  Tenn , 

La  Crosse,  Wis  

Leavenworth,  Kans.... 

Lewiston,  Idaho. 

Little  Rock,  Ark......... 

Los  Angeles.  Cal , 

Louisville,  Ky , 

Lynchburg,  va 

Mackinaw  City,  Mich  .... 

Macon.  Fort,  N.  C 

Maginnis,  Fort,  Mont 

Marquette,  Mich , 

Memphis,  Tenn , 

Milwaukee,  Wis 

Mobile,  Ala 

Montgomery  Ala  ........ 

Moorbead,  Minn 

Mount  Washington,  N.  H 

Nashville,  Tenn 

New  Haven.  Conn 

New  London,  Conn 

Now  Orleans,  La 

New  York  City 

No.folk,Va  

North  Platte,  Ncbr 

Olympia,  Wash.  T 

Omaha,  Nebr , 

Oswego,  N.Y 

Palo-tine,  Tex 

Pensacola,  Fla 

Philadelphia,  Pa 

Pike's  Peak,  Colo 

Pittsburg,  Pa ..... 

Poplar  River,  Mont 

Port  Huron,  Mich 

Portland,  Me 

Portland,  Oreg 

Pros  cott,  Ariz . 

Province  town.  Mass 

Bed  Bluff,  Cal 

Rio  Grande  City,  Tex  .... 

Rochester,  N.  Y 

Ro  eburg,Oreg 

Sacramento,  Cal 

Haint  Louis,  Mo     

Saint  Michael's, Fort,  Alaska 
Saint  Paul, Minn.... 
Saint  Vincent,  Minn . 
Salt  Lake  City,  Utah 

San  Diego,  Cal 

Sandusky,  Ohio 

Sandy  Hook,  N.J  ... 

Sanfoul,  Fla 

San  Francisco,  Cal . . . 

Savannah,  Ga 

Shaw,  Foit,  Mont  ... 

Shreveport,  La 

Sitka,  Alaska 

Smithvillc, N. C    .... 
Spokane  Falls,  Wash.  T 


I 


July. 


Mean. 


Max. 


77.5 

81.5 

88.4 

90.4 

92.2 

84.4 

91.8 

86.6 

87.0 

79.0 

86.5 

90.0 

90.8 

85.0 

86.6 

87.9 

70.4 

85.2 

78.5 

71.1 

89.8 

76.4 

95.7 

912 

7a  1 

51.9 

86,4 

80.8 

79.2 

90. 

81.4 

87.9 

84.9 

76.1 

86.1 

7a  7 

92.9 
90.0 
84.8 
47.0 
84.4 

o 

76.2 
79.0 
80.0 
85.8 
79.7 
98.4 
97.2 


82.4 

90.6 

87.2 

57.8 

81.5 

74.6 

87.8 

75.5 

(«) 

83.8 

94.2 

64.5 

92.1 

79.8 

97.2 

57.9 

87.2 

85.0 


Min. 


August. 


Mean. 


Max. 


53.5 
58.2 
65.7 
77.3 
76.7 
66.4 
79.0 
72.1 
66.9 
64.2 
67.5 
59.1 
71.2 
60.1 
68.5 
68.2 
54.4 
74.1 
54.4 
68.1 
71.4 
59.3 
75.6 
74.2 
52.6 
40.3 
68.9 
62.4 
62.0 
77.0 
66.3 
71.1 
62.7 
48.2 
67.0 
60.3 
73.0 
76.2 
684 
34.0 
63.6 

%t 

61.7 
57.0 
59.7 
61.1 
67.3 
75.0 


Min. 


52.1 
60.7 
6&3 
45.2 
62.0 
60.2 
65.4 
64.0 

67.6 
75.1 
55.0 
77.3 
47.2 
74.1 
48.1 
75.2 
53.4 


o 
77.5 
79.3 
78  9 
9*2.4 
89.7, 
79.8 
91.2 
80.4 
84.9 
75.7 
82.9 
87.1 
87.7 
86.3 
82.8! 
84.6' 
70.3 
83.4! 
77.2} 
70.9, 
86.2 
78.8 
98.5, 
91.4; 
75.2 
49.2 
88.5 
77.6 
76. 0> 
89.9 
79.1 
82.4 
86.8 
71.3 
81.0 
75.5 
93.0; 
89. 51 
79. 7| 
46.2; 
80.9 
79. 4> 
74.7! 
76.5! 
78.8, 
86.1 
76.8 
94.0 
10L5 


75.9 
8a  9 
84.11 

54.8 
77.71 
72.4; 
86.7| 
75.9 
77. 1| 
7a  5 

91.  o; 

64.4! 

8a  o, 

79.5; 
95.  ll 
59.3 
84.6 
88.2 


September. 


Mean. 


Max. 


56  3 
56.5 
60.8 
77.9 
73.9 
61.8 
78.9 
70.5 
64.8 
59.6 
63.0 
57.6 
69.1 
58.1 
64.6 
64.0 
53.9 
7I.8J 
49.8| 
6L6 
68.5 
5S.5 
74.3 
71.8. 
51.2 
37.8 
6*7 
57.9 

sa  3 

7a  8 
68.5 

oa  9 

59.9 
55.1 
68.1 
59.8 
71.6 
74.9! 
65.1 

sa9 

69.9 
51.2 
55.9 
60.0 
54.2 
59.0 
60.7 
62.7 
72.9 


52.2 
6*2 
65.2 
4a  2 

sa4 

sai 

6*8 
68.5 
62.8 
64.8 
74.2 
53.9 
74.0 
4a7 
71.1 
4a  8 
71.7 
52.5 


Min. 


69.3 
69.1 
72.9 
88.8 
84.6 
73.8 
88.7 
76.8 
8L9 
64.9 
74.9 
7a  0 
82.2 
87.1! 
79.0; 
7&4 
60.9 
77.  I1 
69.0 
6a6 
7a  7, 
64.3 
8a  4 
87.2' 
6a  5| 

4ao 

79.6 
7a  4 
69.2 

8ao 

70.8 
7a4 
718 
67.0 
.70.3 
67.1 
8*0 
8a7 
716 

sa  7 

74.0 

mo 

65.7 
67.2 
72.8 
84.3 
67.8 
89.6 
92.9 

716 
87. 81 
7a  6, 
4a  8 
67.5 
611 
718 
7a  21 
69.2 
70.7 
8*0 
6*9 
811 
6*7 
8*6 
5*9 
7a  4 
714 


October. 


Mean. 


Max. 


1  No  record. 


» 8^ation  closed 


4*2 

4*8 
54.0 
714 
6*9 
511 
711 
67.0 
59.6 
60.1 
510 
47.7 
60.0 
60.1 

sa4 

5a  6> 
4a  9* 

6*0 
41.2 
4*5 
61.1 
50.2 
6*3 
6*5 
413 
81.3 
60.1 
6*6 
51.0 
715 
5*2 
618 
60.0 
4*1 
62  8 
5*8 
6*0 
70.5 
67.8 
24.6 
6*5 
414 
4*2 
6L1 
516 
4*3 
6*0 
61.4 
6*7 
<*> 
48.6 
59.6 
67.4  ' 
41.1 
47.9 
4*2 
6*1 
619 
6*8 
6*8 
7L5 
6*3 
6*1 
4*6 
612 
4*5 
6*7 
44.2 
April  1, 


Min. 


45.81 
614 
61.0 
811 
81.9 
6*5 
84.4 
68.5 
73.5 
53.1 
62.3 
57.9 
74.7! 
71 8; 
67.8! 
66 .81 
60.  o; 
69.8 
47.5! 
6*2! 
715 
517 
815 
81.7 
414 
8*6 
7*8 

sa4 

6a2 

81.5 
61.2 
6*4 

5*5 
67.8 
67.8 
414 
714 
8L6 
617 
212 
68.7 
<l> 
64.7 
6*8 
5*4 
6*5 
6*8 
6*8 
9*8 
6*51 
6a  0 
69.5 
'612; 
87.6, 
5*6) 
4*7 
64.8 
6*0 
59.6 
60.3 
82.2 
619 
77.8 
44,8 
81.4 
6*6 
717 
617 
1884. 


November. 


Mean. 


Max 


817 

3*4 

48.2 

71.4 

6*8 

44.6 

75.9 

59.8 

5*2 

40.7 

45.2 

39.5 

69.9 

51. 

617 

611 

38  3 

60.1 

27.4 

314 

5*2 

418! 

65,7i 

6*2.7, 

314 

214 

5*4 

40.4 

40.7 

6*4 

4*6 

6*7 

87.0 

419 

418 

817 

61.6 

aa4 

4*2 
10.4 
47.5! 

<•>  I 
40.6 
4*4! 
4*8 
8*4 
418 
4*8 
7*9 
4L2 
416 
4*4 
5*0 
2*4 
8*9 
9*4 
8*7 
64.7 
47.8 
4*5 
6*7 
619 
68.4 
1*6 
68.6 
41.0 
5*8 
8*  Oi 


4L7 

4*6 

617 

713 

7L& 

510, 

79.0 

61.7 

59.6! 

4*4, 

54.*! 

57.6 

64.9 

712 

67.9 

5*4' 

412' 

62.2 

39.1 

41.4 

617 

4*6 

69.1 

6*4 

3*4 

27.4 

60.8; 

50.6 

510 

70.5 

611 

62.2 

613 

50.2 

61.5 

6*1 

6*4 

70. 0 

64.5 

1*6 

55.3 

34.7 

4*9 

4*9 

51 

69.5 

60.1 

61.7 

7*3 

4*4 

51.5 

611 

5*8 

1*1! 

4*7 

2*6 

47.  I1 

67.7) 

615 

6*1 

7*0 

6*8 

6*8 

8*8 

6*8 

8*6 

6*6 

4*61 
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Table  showing  the  means  of  ike  daily  maximum  and  minimum  temperatures 


1888. 


July. 


Mean. 


Max. 


Min. 


Angnst. 


Mean. 


Max. 


Mia. 


September. 


Mean. 


Max. 


Min. 


October. 


Max. 


Min. 


Norembsr. 


Mean. 


Max.    Min.  | 


Springfield,  HI ... 

Stockton,  Fort  Tex 

Tatooah  Island,  Wash 

Thomas,  Camp,  Ariz 

Toledo,  Ohio 

Unalashka,  Alaska 

Vioksbnrg,  Miss 

Washington  City 

West  Las  Animas,  Colo  ... 

Wilmington,  N.C 

Yankton,  Dak 

Yuma,  Ariz 


84.5 
92.4 


66.7 
66.81 


79.9 
94.2 


61.4 
65.0 


74.7 
82.5 


96.9 
80.8 
56.8 
92.9 
87.7 
93.3 
89.8 
83.1 
106.8 


09.7, 

63.8 
43.7 
73.9 
67.2 
61.7 
74.2 
63.8 
80.3 


96.3 
76.6 
57.0 
92.5 
82.4 
89.7 
86.5 
80.5 
105.6 


69.3 
69.8 
44.5 
7L0 
62.7 
60.6 
71.6 
61.6 
79,1 


91.6 

oa  5 

50.6 
86.8 
74.8 
81.1 
79.4 
70.8 
10L9 


52.2 
67.11 
(«)  i 
59.7 
52.0 
41.1 
64.6 
56.2 
49.1 
66.9 
49.5 
71.6 


60.0 
77.1 
54.0 
77.2 
58.5) 
49.3 
80.6 
65.5 
65.5 
74.2 
55.1 
80.8 


46.2 
53.3 
45.0 
42.3' 
44.7! 
38.0 
63.0 
49.3 
36.0 
69.2 
38.8 
66.0 


54.0      25.3 
67.21      40.2s 


48.1. 
66.2 


42.1 
31. 8 


{      52.4 

36.4 

41.2 

3U.5 

67.8 

48.8 

56.2 

39.4, 

61.2 

21.7 

66.6 

48.4 

48.6 

2L8 

74.9 

4*1 

» Observations  began  October  1, 1883. 
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{in  degree*  Fahrenheit)  at  stations  of  the  Signal  Service,  fc — Continued. 


m 

1884, 

December. 

January. 

February. 

March. 

April. 

May. 

June. 

MflML 

Mean. 

Mean. 

Mean. 

Mean. 

Mean. 

Mean. 

¥rt 

Vlw. 

Max. 

Mln. 

Max. 

Mln. 

Max. 

Min. 

Max. 

Mill. 

Max. 

Mln. 

Max. 

Min. 

0 

O 

o 

o 

o 

o 

0 

o 

o 

o 

o 

o 

o 

o 

44.5 

26.1 

29.6 

12.8 

41.2 

24.4 

4a  o 

82.4 

50.8 

44.0 

71.0 

52.7 

80.1 

63.8 

81(1 

85.7 

64.1 

26.6 

67.2 

89.4 

74.4 

46.3 

76.2 

46.4 

84.9 

65.7 

92.2 

65.9 

4ft.fi 

40.2) 

44.6 

89.4 

40.4 

83.7 

47.9 

88.8 

65.0 

46.0 

57.2 

47.4 

50.3 

50.1 

57.4 

84.0 

64.7 

27.8 

59.8 

85.8 

66.1 

39.3 

72.4 

41.2 

84.3 

49.8 

95.5 

67.2 

40.1      25.9 

28.4 

1L7 

88.0 

23.9 

42.9 

28.2 

58.4 

88.8 

68.7 

51.0 

7&6 

62.2 

S4.6 

25.3 

38.0 

28.8 

89.9 

88.0 

89.4 

28.4 

43.4 

80.4 

45.7 

38.  a 

63.0 

40.4 

tt1 

46.8 

49.7 

81.9 

66.6 

47.0 

67.8 

51.6 

78.  fl 

54.8 

81.4 

63.0 

87.4 

68.5 

44S 

28.5 

37.2 

22.fi 

49.2 

82.9 

49.8 

84.9 

60.7 

42.6 

75.2 

54.6 

84.0 

6*2.6 

4&9 

20.6 

40.9 

as 

4L1 

U.4 

56.8 

24.7 

62.2 

88.0 

72.7 

4as 

84.2 

66.4 

C.5 

48.7 

68. 6j 

86.6 

69.6 

48.2 

67.1 

50.5 

09.  fl 

62.0 

80.2 

68.9 

8L8 

66.9 

tt.4 

14.1 

26.61 

8.0 

22.1 

1.4 

89.9 

21.8 

62.9 

86,9 

70.8 

49.6 

83.2 

6L8 

(") 

<"> 

66.8 

48.8 

67.1 

4a8 

72.4 

51.0 

82.6 

68.7 

9L1 

6L6 

9E2 

67.7 

■No  record. 
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APPENDIX    4a. 

temperatorm  amd  ammuU  nm§9  of 


[ Asm.  self *aghar 


July. 


Max.  Min. 


August 


Mu.   Min. 


September     October. 


Max.  Min.  Max.   Mln. 


November. 


Max.  Min. 


Max.  Xh. 


Aocotink\Va 

Aiken,  a  C 

Albany,  Ore* 

Alexandria,  Dak 

Allison,  Kana 

Ames,  Iowa 

Amherst,  Maes 

Andereonvilla,  6a 

Anderson  ville,  Tenn  . .  - 

Anna,  111 

Ann  Arbor,  Mioh 

Archer,  Fla 

Ardenia  (Phtllipstown), 
N.Y.. 

Ash  ton  Plantation.  Pa . 

Ashwood,  Tenn 

Atchison,  Kane 

Athens,  Ga 

Auburn,  Ala 

Auburn,  N.Y 

Austin,  Tenn 

Austin.  Tex 

Batnbridze  Island,  Wash 
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BaUle  Creek,  Mioh 
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Chester,  Minn   
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Cincinnati  ((*.W.H.),  0 
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Clear  Creek,  Nebr 

Cleburne.  Tex 

Cleveland,  Ohio  

Clinton,  Ind 

Coal  Harbor,  British  Co- 
lumbia  
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APPENDIX   42. 

reekeU)  reported  by  voluntary  observers  of  the  Signal  Service,  United  States  Army,  July 
1884,  inclusive. 

tngthca 


1884. 


January. 


Max.     Kin. 


58 

00 

60 
45 
02 

(») 
40 
70 
(l) 
05 
51 
79 


0. 

8 

Si 

-88 

-17 

u 

—21 
-18.61 
21 


A  1  h 

?  I  -  • 

07  I  8 

47  -H 

04  >  12 

TO  ;  20 

54  28 

fi  I  (>) 

47  4 

(•)  I  0) 

»  I  —27 

P)  0) 

<?  l 

<■>  0) 

40  I  -6 

0  '  (i) 

03  ;  -8 

80  '  3 

... ,  g 


Pebrnary. 


Max.      Min, 


i 

—14 
-16 
—  6.5 
(») 
-5 
-84 
-4 


£  '  Zoo- 
»   I    -38 


-20 

8 
-17 
-24 
1 
-  8.5 
0)    I 


0)   '     (i) 


78 
76 
66 
47 
60 
(») 
46 
81 

ft 

<») 
86 

<l\ 
(l) 
70 
(•> 
("> 
74 
50 
68 

% 
ft 
ft 

8 

55 

(') 
60 
71 

<») 

0) 

C) 
62 
40 
62 
62 
(») 
62 


76 
50 
48 

40 


76 
68 
51 
78 
62 
(») 

0) 


12 

18 

8 

-84 

-20 

W5 
26 

(l) 
6 

(») 
86 

8 

1 

<!> 
o 

16 

-  4 

4 
(») 

7 
(») 

-  6 
(») 

—10 

0) 

<:> 

—  4 
<»> 

8 
11 

9 

—  1 
—10 

Zero. 

—18 

Zero. 
—14 

4 
16 
3 
8 
-24 

i\ 

10 

-  0 

-16 
16 

-  1 
(>) 

(») 


March, 


Max.      Min. 


60  10 

80  '       28 

66  I        81 

77  Zero. 


<!> 
54 

81 

(») 
72 

ft 
8 

78 
70 
(") 
(') 
56 
78 
84 
66 

8 

ft 

8 
(1? 

74 

74 

8| 

72  I 
56  i 
72  , 
60 

ft! 
si 

80    ' 

ft  I 

68    | 

ft 

70 

ft 

84 
68 
(») 


April. 


Max.      Min. 


Zero. 
26 
<l> 
15 

ft 

8 

26 
8 

°2 

22 

82 

22 
(») 

A 1 

c> 

0) 

—  8    I 
<■>      ' 

l!    i 

ft 

(») 

5 

—  5.8 
8 

21 

Zero. 

—10 

8 

16 

(>) 

-12 

-18 

80 
(') 

—  5 
28 

8 
(») 


0)  0) 


80 

88 

80 
(') 

84 
0) 

70.8 

01.8 

(il 
83 

68.6 

00 

ft 
87 

82 

77 
87 
(») 
72 
82 
87 
78 
(») 
<»> 
(•) 
70 
68 

<>>     I 
(')     ! 
76 
<!> 
<») 
84 

8 

84 

72.8 

76 

71 

(•> 

76L5 

80 

76 

88 

(»> 

78 

70 

8 

84 

<!> 

0) 

00 

74 
(l) 

72 


83 
88 
40 
<*> 
27 

ft.2 
46.4 

ft 

30 
44 

<>> 

88 

84 

80 

83 
<*> 

80.5 

82 

4L6 

88 
0) 
(») 
<»> 

28 

85 
0) 
(l) 

28 

<!> 

? 

(») 

81 

24.5 
82 
27 

ft.5 

23 

32 

35 
<») 

26 

21 
(») 

33 

84 

<:> 

26.5 
86 


May, 


Max.      Min. 


80 
88 
(») 
02 
(') 
85.2 
08 

{1 
88 

<»> 
05 


88.5 

88 

86 

08.5 

(») 

86 

86 

02 

84 

9 
ft 

8 


0 
<l> 

88 
80 

<!> 

(') 

86 

81.8 

84 

82 

<*> 

sa  5 

80 
01 
04 

{1 
82 

81 

0) 

03 

83 

(l) 

88 

02 

80 

84 


o 

50 

54 

46 
0) 

82 
(») 

87.6 

65 

ft 
ft 

80 
50 
52 
41 
50 

87 
42 
40 
38 

<!> 

82.5 
(») 
(*) 

26 

42 

<:> 

40 
28 

<:> 
(i> 

88 

86.5 

82 

82 
(') 

85.5 

83 

88 

48 
<») 

88 

85 
(!) 

46 

50 
(>) 

80 

46 

36 

88 


June. 


Max.      Min. 


06 
(») 
88 
<»> 
06.5 

8 

(>) 

ft 
02 

(») 
00 

03.5 

80 

84 

00 

(") 

(') 

87 

<•* 
86 
80 
<") 

<:> 

5 

(88 

(!) 

C1) 

04 

(') 

(») 

(>) 

85.1 

88.5 

<"> 

88.6 

(!) 

88.5 

88 

80 

86.51 

(») 

01 

88 

0) 
88 
83 
05 
88 
06 
86 
04 

(') 


54 

0) 


i 

55 

(») 
68 

47 
52 
58 
55 

<?> 
(l) 

54 
(») 

64 

48 

<!> 
<»> 
<»> 

48.5 

9 

60 
(») 

ft 

8 

ft, 

42.4 
(') 

86.5 
<!> 

43.5 

48 

56 

41 
<!> 

48 

51 

<»> 
60 
56 
55 
58 
58 
51 
50 

(») 


range. 


87.6 


114 

"74 


n 


121 


88 


116 


66 
102 


108 

iii" 


100,6 


Digitized  by 


Google 


270  RBPOBT   OF  THE   CHIEF   SIGNAL   OFFICER. 

Maximum  and  minimum  temperatures  and  annual  range  of  temperaUtn(*  iqrm 


Station*. 


College  City,  Cal 

College  Hill,  Ohio 

Collinsville,  111 

Conception,  Mo 

Contoooook,  N.  H 

Conway,  Kans 

Cooperstown,  N.  Y 

Cornish,  Me 

Covington,  Tenn 

Creaco.Iowa 

Crete.  Nebr 

Cumberland,  Md 

Carry ville,  Mo 

Dannumora,  N.  T 

D<\i  Moines,  Iowa 

I>e  Soto,  flebr 

Devil's  Lake.  Dak 

Dillingersvillc,  Pa 

Distributing   reservoir, 

D.  C  

Dorset,  Vt 

Drifton,  Pa 

Dudley,  Mass 

Dyberry,  Pa 

Dyersburg,  Tenn 

Easton,Pa 

East  Portland,  Oreg 

East  Tawas.  Mich 

Elk  Falls.  Kans 

Jiimira,  III     

Etnbarras ,  Wis 

Kmmitaburg.  Md 
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Fall  Brook,  Cal 

Fall  River,  Mass 
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Flat  Creek,  Tenn-. 

Florence  Station,TTenn  . 

Flushing,  N.Y 
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Grand  Turk  Island,  W.  L 
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Green  Springs,  Ala.... 
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<!> 

51 
53 
(l) 
O 

66 

8 

47 
44 
64 
(») 
<*> 
51 
(l) 
55 
52 
(') 
59 
52 

<»> 

52 
<»> 
49 
57 
55 

62 
68 
61 
74 

ft 

64 
58 

ft 

46 
68 
0) 
51 
52 
50 
62 
44 

ft 

59 
0) 
42 
44 
78 

9 
ft 

57 
62 
67 
58 
70 
62 


August.      September.     October.      November. .  Deeenfaer.i 


<l> 
99 
94 
(») 
87 
94 
82 
84 
0) 
86 

ft 

8 

91 
93 
(») 
(»> 


8 

87 
98 
<») 
(») 
85 

8 

85 

<l> 
92 
*I 
0) 
89 
(l) 
83 
91 
60 
(») 
89 
94 
84 
95 
91 
98 
97 
95 
90 
93 
86 
87 
(») 
91 
93 
82 
91 
88 

ft 

89 


89 
90 

8 

100 


0)      0) 

54    '     "" 


53 
<!> 
40 
62 
47 
45 
0) 
50 

<»> 
56 

(!> 

48 
(!) 
(') 

61 

8 

46 
87 
68 
(») 
(») 
50 

<!> 

ft 

<l> 
50 
55 

<"> 
40 

<») 
47 
62 
40 
(l) 
48 
63 
60 
65 
47 
62 
61 
48 
45 
47 
42 
54 
(») 
47 
46 
88 
61 
41 

ft 

68 
(») 
35 
44 
72 

I 

48 
56 

S 


69 

<!> 
0) 

75 
81 
94 
82 

(*) 
78 

{\> 

0) 

91 
91 

(») 
0) 

85 

(!> 
(') 

85 
78 
87 
(>) 
(") 

9 

82 
82 
92 
88 

CM 
80 

C) 
80 
84 
80 
(») 
91 
92 
78 
96 
95 
89 
95 
90 
90 
89 
80 
87 

ft 

98 

78 
89 
74 
0) 
90 
81 
(») 
80 
82 
90 

ft 
ft 

87 
84 
90 

ft 


(l) 
55 
3* 
(!) 
(*> 
(») 
38 
38 
50 
33 

(>) 
42 

(!> 
0) 
85 

|  89 
0) 
<*) 

48 
<l> 
0) 
84 
28 
40 
(») 

8 
8 

82 
40 
32 
48 

ft 

0) 
39 
42 
40 
0) 
47 
54 
48 
60 
32 
48 
46 
87 
42 
89 
82 
48 
(») 
87 
40 
27 
54 
85 
<»> 
40 
41 

ft 

29 
58 
(») 
81 
(') 
82 
41 
48 
63 
<>) 
64 
(») 


(') 
86 
84 
(l) 

8 

74 
74 
89 
80 
(>) 
76 

(!> 
(*) 
86 
83 
(*> 
(>) 

83 

B 

72 
86 
0) 
(») 
0) 
(»> 
0) 

n 

80 
87 
61 
(») 
77 
(») 
77 
81 
81 
(»> 
84 
87 
78 
96 
74 
80 
90 
83 
67 
84 
76 
82 
77 
80 
88 
82 
84 
71 

ft 

82 
(») 
72 
80 
90 

<!> 
<> 
(») 

81 
(>) 
80 
80 
(>) 
94 
<*> 


V) 
41 
31 
(») 
0) 
0) 
27 
22 
42 
23 
0) 
40 

<!> 
C) 
31 
24 

(1) 
(») 

37 

<!> 
0) 
25 
18 
38 

(!> 
(») 

9 
ft 

28 
29 

38 

22 

(») 
28 
85 
84 

<"> 
42 
47 
46 
51 
18 
81 
86 
86 
25 
40 
20 
44 
28 
29 
24 
17 
45 
18 
C) 
20 
33 
(») 
17 
24 
48 

? 
(») 

84 
'43 

ft 


(') 


Max. 

Min.  Mai.  Mia  | 

o 

o     1 

o        o    | 

0) 

0) 

0)         <«>    ' 

76 

12 

40       12 

70 

10.5 

63        •  . 

62    -  7.8 

70 

9 

72 

15 

56   1   37  ' 

(») 

(') 

0)   1  0) 

66 

14    . 

54    -15 

0) 

(*> 

49    -19 

75 

20 

0)   ,  (l> 

60 

-  3 

so  -»: 

<l) 

(l) 

56    -&» 

68 

18 

56       1* 

64 

10 

0)    •<:' 

<l> 

(!) 

(!)  I  i-' 

69 

4 

58    -14 

64 

6 

54   !-H  , 

f1) 

0) 

o  ;  u  > 

<l> 

(M 

(>)    (•»  ■ 

70 

22 

58    :   25 

71 

6 

57 

-21 

(M 

0) 

(») 

0  ! 

64 

11 

(') 

('• 

65 

9 

53 

9 

78 

17 

(») 

('» 

<») 

(l) 

(A) 

<M 

<«) 

<l> 

(!} 

lf>  1 

f1) 

(") 

0)      fl 

(M 

(l) 

44        10 

(>) 

(») 

(t)   .  0) 

(') 

0) 

52 

-2» 

70 

12 

60 

5 

72 

10 

68 

4 

58 

82 

62 

24 

0) 

<l> 

(') 

il) 

70 

8 

5b 

4 

C1) 

0) 

(') 

I') 

65 

17 

66 

-W  1 

74 

18 

56 

1  | 

70 

19 

58 

9  1 

(!) 

(») 

71 

12  1 

72 

16 

<M 

<»)  ( 

75 

19 

(') 

iJ) 

66 

21 

59         1 

84 

28 

76       » 

66 

17 

57    1     4 

66 

9 

69    1     4 

76 

15 

72        8 

68 

11 

58       M 

69 

14 

1    C1) 

(*l 

73 

13 

6i 

14 

62 

12 

48 

4 

74 

16 

(l) 

<;; 

68 

5 

(») 

(> 

f1) 

(») 

(M 

(M 

66 

8 

67    -is 

68 

10 

62    ,     2  . 

78 

20 

(!> 

{•) 

58 

12 

47 

-14  < 

(*> 

(') 

(*) 

<») 

64 

4 

58 

-  9  1 

70 

20 

54   '     f, 

(>) 

(>) 

62   ;     L* 

69 

12 

46    -M 

60 

4 

52        4 

88 

82 

77       »  1 

ft 

11 

57    ■    H 

(*> 

f1) 

<!>  1  Si! 

69 

10 

(l)     0)  ] 

68 

19 

(!>   <; 

72 

13 

60    s 

73 

19 

0  I  Q 

ft 

ft 

70 

£ 

i1) 


(«) 


Digitized  by 


Google 


REPORT   OF   THE   CHIEF   SIGNAL    OFFICER.  271 

Fahrenheit)  reported  by  voluntary  observers  of  the  Signal  Service,  #c— Continued. 
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26 
(l) 


May. 


[    Jane. 


Max.   Min.  i  Max.   Min. 


14 

78 

34 

-  9 

70.8 

12 

-  8 

73 

24 

(!) 

(»> 

(»> 

-  6 

71 

21 

<>> 

(l) 

<:> 

5 

(») 

« 

<!> 

t1) 

(»> 

o 

26 

« 

32 

0) 

(») 

<") 

-15 

75 

26 

9 

79 

31 

(l) 

80 

28 

25 

75 

41 

-15 

80 

80 

Zero. 

72 

25 

38 

0) 

<*) 

3 

65 

26 

8 

73 

88 

8 

71 

30 

14 

78 

82 

8 

8 

C1) 

26 
12 

fl 

C1) 
12 

-  1 

88 

28 

17 

80 

81 

8 

80 

80 

(') 

<2i 

O 

<*> 

88 

25 

-10 

(») 

C> 

0) 
-  4 

a, 

C1) 

3a  2 

0) 

% 

(») 

-  9 

24 

fit 

63 

4 

-10 

76 

27 

-11 

77 

22   ' 

5 

(!) 

<l> 

-11 

0 

8 

-  4 

72 

22 

88 

81.9 

89.8 

<*) 

76 

33 

-  6 

76 

27 

(!)    ' 

9 

(") 

0 

() 

10 

« 

32 

0) 

(») 

(l) 

<!> 

<■> 

(») 

S2 

88 

40 

<»> 

0) 

(») 

94 

90 

85 

80 

85 

0) 

84 

83 

<l> 

78 

87.8 

85 

(!) 

79 

87 

80 


43  I 
85 
32  , 

84  ! 
38  I 

85  I 
32.2. 
40 

(») 
26 
40 
41 


84 

32 

64 

15 

90 

45 

82.5 

29.8 

88 

82 

86 

43 

90 

27 

& 

0) 

47 

86 

42 

8 

8 

0) 

84 

42 

86 

46 

84.5 

88 

86 

43 

84 

80 

87 

80 

S 

0) 
33 

87 

46 

85 

40 

85 

40 

<!! 

0) 

<l 

(») 

fit 

(>) 

92 

59 

78 

81 

82 

44 

86 

42 

82 

40 

ft* 

*• 

80 

84 

A. 

(i 

8 

% 

4 

82 

80 

86 

89 

84 

41 

1 

29 

85.2 

58.1 

0) 

<"> 

83 

36 

83 

80 

(») 

(») 

<»> 

(') 

89 

43 

0) 

<J> 

s 

% 

<■> 

C) 

96 

96 

93 

86.1 

(!) 

0) 

85 

92 

(>) 

87 

91 

85 

(>) 

87 

(l) 

86 

94 

<*) 

93 
87 
92 
(») 
91 
(») 
95 


0) 
90 
89 

8 

94 
88 

ft 
90 

98 

92 

90 

8 

3 
& 

96 

96 

0) 

92.2 

90 

8 
<■> 

98 

8 

92 
96 
92 

0) 

<>) 

86 

96.2 

<»> 

94 

<"> 

(») 

8 
0) 

& 


Annual 
range. 


65 
61 
52 
57 

8 

54 
46 

(*) 
63 

44.8 
50 

<"> 

45 
<»> 

54 

45 

(>) 

55 

41 

£} 

60 

<»> 

61 
(») 

49 

64 
(l) 

52 

60 

40 

% 

68 

49 


117.6 


100 


|       126 
92* 


126.8 
121 


% 

68 
66 

0) 
62.8 
52 

% 
% 

4 

87 
40 
46 

60 

8 

46 

66.51 
0) 
48 

<!> 
() 

% 

8 

68 


90 


107 


88 

iii" 


100 
98 
89 


128 
121 
118 


128 


104 
128* 


110 
76.2 
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TwmjQ  of  itKKftitttniJBmfM 


QflffljIflJm ....... 

<ahmniaon,Oolo... 

Outtenbera,  Iowa 

ton,Va 


Hamii 

Haralson's  MiUa,  Tenn. 

Harriavllle,  Mien 

Hartford,  Conn 


Hastings,  Minn 

Harerford  Collect  P»- 

Heath,  Mass"  .7 

Helvetia,  W.  Va 

Highland*.  V.C 

Hffiedale.Mich.... 


Jnlj. 


69 
86 

Hi 


Hiram.  Ohio. 
Holt  on,  Kane.... 
Howell,  Tenn.... 
Hudson,  Mich... 
HnbneYille,  Pa. . 

Humboldt,  Iowa. __ 

Humphrey,  N.  Y •    87 

Hydesville,  Cal " 

Independence,  Iowa 

Independence,  Kane 

Ihdianola,  Iowa 

Ionia,  Micb 

Ithaca,  K.T 

Jacksonburg,  Ohio... 
Jefferwnmlle,  Ind. 


90 

96 
86 

<!> 
A' 

Johnson,  Nebr 100 

Johnaontown,  Va  .  *** 

Johnstown,  N.  Y.. 
Kalamazoo,  Mich.. 
Kiantone,K.Y.... 
Kingston  Springs, 

Klamath,  Oreg 

Laconia,  Ind 

Lafayette,  Ind 

Lancaster,  Wis. . . . 
Lansing,  Mich  .... 

Larchland,  111 

Lawrence,  Kans  . . 
Lead  Hill,  Ark.... 

Lebanon,  Mo 

Leetedale,  Pa 

Lenoir,  N.  C 

Liberty  Hill,  La... 

Limona,  Fla 

LukoIu,  Nebr 

Litchfield,  Mich... 
Livingston,  Tenn  . 

Logan,  Iowa 

Logan,  Utah 

Logansport*  Ind  . . 

Lnnenbnrg,  Vt 

Madison,  Wis 

Manchester,  Iowa. 
Manchester,  Tenn 
Manhattan,  Kans 
Manhattan  (B),  K 
Manistique,  Mich 

Manitowoc,  Wis 

Margaretta    Township, 

Ohio :' 

Marion,  Ohio 

Marion,  Va 

Marquette.  Nebr 

Marshall,  Mich  

Maryville.  Tenn 

Mattoon.lll 

Maud,  Kans 

Maynard,  Iowa 

Mayport  Fla 

Mazatlan,  Mexioo 


McDonogh,  Md . 
MoKenxle,  Tenn . 


00 
88 
00 

ft 

88 
(!) 
90 
(l) 
(>) 
100 

£1 

92 

(') 
100 
100 

ft 

97 

ft 
ft 

88 

& 

98 
(!> 

a 

84 

0) 
68 

<!> 
<»> 
96 
96 

<9 

(») 

97 

91.7 

89 

96 


SO 
(>» 
il) 
67 
60 
69 
89 
60 
45 
00 

ft 

60 
(l) 
50 

(!> 
<») 

61 

ft 

60 
<»> 
70 
61 
(l) 
61 
66 
<»> 
62 
<!) 
50 
55 

ft 

SI 

'!> 
ft 


ft 
ft 

68 
66 

% 

71 
68 


August 


Max.  Min. 


91 
92 
(>) 
92 
102 

ft 

87 
(>) 
99 

102 
77 
90 
97 
(») 
92 
(») 
82 
86 
87 
90 
96 
0) 

•(") 
85 

86 

ft 

86 
(>) 
92 
96 
0) 
(l) 
97 


1 

68 

66 
88 

<!> 
<!> 

40 
43 
46 
48 
<*> 
46 
56 
0) 
56 
61 
48 

<»>  '  (») 
86  ,  49 
(»)  |  (») 
91  54 
94  I  87 
90  j  42 
94  j  48 


(') 
66 

64 
84 
46 
40 
62 
(») 
68 
56 
44 
48 

ft 

66 

<"> 
50 
65 
0) 
70 
64 
60 
64 
47 
<*) 
48 
C1) 
42 
61 
51 
55 
58 

<!> 

50* 

64 
<l) 
48 
68 
<!> 
68 
52 

(!> 
ft 

69 
45 
64 


September.  ,    October. 


Si 

81 

« 

il) 
(») 
80 


8ft 

(>) 
96 
96 
0) 
84 
92 
72 
0) 
81 
98 
98 
88 
79 

8 

08 

87 
79 
90 
(») 
89 

Si 

87 

ft 

(') 
91 
95 

i!> 
74 

84 
(!) 
96 
96 
78 
89 
93 
(*> 
96 

ft 

79 
80 
90 
100 

(!> 

ft 

79 

0) 

84 
84 
0) 
93 
94 

<!> 
<») 
91 
92 
79 
69 


Min.     Ma^MhJ.MaJiltttJltaian. 


28 


<»> 

28 
34 

37 

23 

GO 

C> 

84* 

SO 

ia> 
34 

40 

*o 

34 

<I> 
<*> 
42 

se 

20 
33 

im> 


& 

4e 

& 

s 

aV 

<*> 

40 

33 
37 
3* 
42 
<*> 

& 

BO 

ft 

4* 

£"> 
3* 

ST 
<*> 

& 

32 

«o 

42 


81 
4*> 
88 
<■) 
85 

(I> 
(1> 

78 

78 
82 
78 
80 
O) 
88 
88 
O) 
77 
77 
88 
O) 


70 
78 
77 

80 

£*> 

84 
80 
75 
78 
74 
80 

C> 
O) 
82 

84 
78 
O 


82 

Si 
72 

78 

ff> 
04 

80 

71 

83 

80 

48 

88 

tt 

87 
34 


8 


84 

i'> 
80 
76 
<»> 
84 
88 

SO 
77 
30 


&M8 


90 

.a 
s 

(•> 
t1) 

87 
20 
40 
86 

26 
<■) 
81 
48 
(l) 
SO 
20 
82 
(!) 
81 
80 
80 
26 
24 
88 

ft 

44 
17 
31 
29 
88 

w 
(>) 

81 
22 
80 

) 


85 

0) 
81 
42 

ft 

80 
86 
41 
24 
80 
48 

ft 

28 
81 
88 
28 

8 

88 
(») 
85 
82 

ft' 

8! 
ft  | 

88   ' 


86 
0 
61 

(») 

? 
?! 

68 
68 

70 
66 
68 
(') 
76 
74 
61 

(,)     .-- 
62  iZera 


15 
81 
6 

IS 
8 
6 
18 
8 
12 
16 
IS 
Zero. 
14 
10 
0) 
(l) 
11 

&    4 

12 
14 
IS 

ft    i? 

75   i    15 

ft|£ 
o  8 

0 

84 
(») 
10 
1 
6 
14 
8 

? 

to 

10 
14 

8 

6 

0 


1  78 
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January.     |     February. 


March. 


Mai     Min.      Max.      Min.      Max.      Min. 


31 

42 

51 

(») 

(') 

(•) 

39 

40 

0)   ! 

58 

50    I 

48    I 

(')    I 

*    I 

47    i 

41  ' 
37  , 
65 

3d    , 
62 
47 

45  , 

46  ' 
40 
(') 
53 
61 

(•»  ' 
42 
(') 
(') 
(') 
60 
55 
(') 

47  ' 

48  ; 
57  i 
6J 

76    ' 
52 
54 
71 
K 

ft1 

(') 
4? 
4*    ' 

CO 
78 
46 
42 
ih 
0) 
60 
53 
43 
42 

50 

0) 
60 
47 

47 
('I 
62 
(') 
O 
73 
79 
<') 
(') 


0) 

<») 
(») 

—33 

7 
(') 

—  7 

—  8 
—20 

(') 
-34 

(') 
-30 


—  9 
30 

—  29 

—  20 

—  28 

—  24 

—  15 

—  28 
(«) 

-28 

4 

(l) 

—  10 
(') 
«■> 
(«) 

—  23 

—  28 
(') 

—  13 

—  28 
-21.  5 

—  15 

—  32 

—  12 

3 
13 
28 
(') 
(») 
(») 
-28 

—  13 
-24 

18 

—  23 
-27.2 

(') 

(») 

-23 

-  9 
-21 
-22 

-16 
(•) 

-  8 

1    -12 

(») 
!    -28 

<>) 

0) 
27 

I       M 


63 
36 

38 
60 

<!> 

() 
<') 
87 
60 
(') 
68 
64 
54 
60 
59 
(*> 

55 
62 
44 
54 
78 
40 
64 
51 
50 
55 
64 
70 
86 
76 
(') 
49 
(») 
(') 
(') 
70 
60 
(') 
56 
45 
57 
73 
68 
65 
66 
71 
86 
(») 
(') 

c> 

56 
43 
60 
(') 
45 
37 
48 
(') 
63 
(') 
37 
43 

46 
<*> 
68 
50 
43 
(») 
62 

<V 

<«) 

82 

80.3 

63 

(») 


—  4 

—27 

—18 

23 

(l) 

<? 

(») 

—26 

6 

-n. 

—  4 

—  7 
—12 

—  8 
(') 

—  8 
8 

—23 

—15 

24 

—10 

—  1 

—  8 
—18 

—  4 
4 

11 

—14 

19 

(') 

—  1 
(') 
(') 
(') 

3 

—  4 
0) 

—13 

—  3 

—  1 
Zero. 

—  1 
Zero. 

11 
22 
40 
(') 
(') 
(») 
—10 
—34 

—  5 
(') 

—  4 
-13 
—14 

(') 

—  6 
(') 

-26 
14 

6 
<!> 
Zero. 

—  8 

—  8 

wt 
% 

55. 1 

7 


00 

43 


(') 
(') 
<"> 
62 
59 
(») 
68 
69 
60 
61 
75 
(') 
(') 
(') 
66 
49 


75 
69 
60 
56 
68 
74 
68 
72 
(') 
62 
(») 
(') 
(') 
73 
70 
67 
64 
(») 
73 
79 
(•) 
66 
70 
77 
91 
(') 
(') 
(•) 
70 
42 
72 
(«) 
50 
61 
68 
(') 
(') 
80 
62 
58 

57 
(') 
72 
60 
59 
(') 
70 
(') 
86 
(') 
(') 
62 
<») 


—  5 
-18 
—12 

26 
(') 

(!> 

(') 

—22 

6 

(,,s 

10 

—  9 
Zero. 

7 

0) 

0) 

0) 

—10 

—  4 
34 

—10 
16 

—  4 

—  8 

—  3.5 
Zero. 

10 

2 

19 

(!) 

6 

(') 

(') 

(') 

6 

—5 

-17 

—9 

(') 

12 

17 

0) 

1 

12 

48 
38 
(*) 

<!> 
(') 

—  4 
17 

—  4 
(') 

—12 

—  9.3 

—  9 
(') 
(') 

10 
-26 
-10 


<"> 
8 

10 

8 

(*) 

-  8 

(') 

(') 

43 

(') 

3 

<l> 


April 


Max.     Min. 


lit 
58 
86 

<;> 

(') 

() 

(») 

74.5 

68 

(») 

78 

76 

76 

67 

(!> 

(') 

(') 

(') 

70 

70 

78 

74 

78 

70.4 

78 

73 


25 

12 
26 

(») 

<"> 

<!> 

C) 
19 
32 

(») 
25 
22 
22 
29 

(») 

(') 

(») 

(>) 
27 
24 
40 
27 
28 
30 
26 
24 


May. 


Max.     Min. 


<!> 
84 

78 

<:> 
o 

90 

83.7 


(') 
(') 
(') 
83 

85 

80 

84 

80 

76 

91 

77    | 

78.5, 

90     ' 


89 

20 

89  | 

82 

32 

88 

78 

31 

(') 

79 

37 

C> 

(') 

(') 

(») 

(') 

(') 

81 

<»> 

(') 

(') 

<■> 

(') 

(') 

78 

21 

(') 

83 

31 

87 

79 

28 

80 

(') 

C) 

(') 

76 

25 

82 

<»> 

(') 

(') 

70.  5 

28.5 

85 

87 

28 

93 

(') 

(') 

(') 

77.2 

22 

86.5 

(') 

(») 

74 

70 

53 

83 

05 

47 

08 

(') 

(') 

(') 

(') 

(J) 

(') 

(') 

(') 

(') 

(') 

(') 

84 

(') 

(') 

(') 

88 

26 

84 

75 

41 

(') 

68 

20 

78 

76 

25 

78 

80 

31 

83 

<■> 

<!> 

(') 

<■> 

(») 

(') 

88 

27 

88 

65 

17 

79 

64 

20 

80 

72 

31 

69 

(') 

(') 

<•> 

79 

27 

82 

78 

32 

81 

80 

30 

81 

(') 

0) 

(") 

83 

30 

85 

79 

22 

0) 

(') 

(') 

68 

86 

55 

80 

81.3 

54 

86 

72 

33 

84 

(») 

(l) 

(») 

June. 


Max.      Min 


I1) 
34 
57 

?> 

32.5 

31.8 

30.5 

32 

36 

44 

30 
(') 
(') 
(') 

28 

38 

30 

33 

46 

40 

35 

40 

31.5 

32 

38  , 

43  ! 

0)    i 

0)     | 

(•)    I 

39  I 
(')      ' 
(") 
(") 

44  I 
30     I 

(') 
34 
(') 

:io 

40  I 

(')    ! 

31.8 

<■>      j 
68 

ef 
<«) 
o 

41 

o 

40 
(') 

35 

30 

38 
(') 
(') 

37 

20.5 

30 

48 
(') 

41 

41 

42 
(') 

42 
(') 

34 

69 

6L3 

41 
(') 


(') 
90 
85 

<:> 

97 
99 
88 
92 
96 
80 
95 
89 
(>) 
(») 
91 
96 
86 
88 
70 
82 
99 
88 
89 
9:i.  5 
101 
(') 
(') 
91 
(») 
00 

(') 
(') 

05 

95 

(') 

<■) 

89 

(') 

92 
100 

(') 

9<; 

86 

91 
100 

(') 

(') 

(') 

94 

(') 

92 

99 

86 

85 

90 

(') 
101 

(') 

83 


80.2 

(») 

00 

89 

92 

(') 

94 

(') 

89 

90 

(») 

87 

<l) 


Annual 
range. 


0 
(") 

50 

60 
(!) 
(') 

49.3 

45 

41 

50 

40 

52 

47 

56 
(») 
(!) 

47 

50 

36 

50 

50 

56 

49 

60 

44 

44 

54 
(') 
(') 

58 
(') 

51 
(') 

37 

61 
(') 
(') 

47 
(') 

48 

51 

O 

47.9 

45 

72 

62 
(') 
(') 
(') 

44 
(') 

58 

64 

40 

47 

47 
(■) 

54 
(') 

39 

40 

56.2 
O 

52 

67 

53 
O 

52 
(») 

48 

70 

C> 
49 

(>) 


188 


103 

94 

115 


127 
103 


117 


124 
118 


105 


117 


102 


72 


120 


113 
115.  t 


109 
102 


134 
•  70* 


6730  BIG 


1B'o  reoonL 
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Maximum  and  minimum  temperature*  and  annual  range  of  temperature  (it  fyn 


Stations. 


MoMinville,  Tenn 

McNairy  Station,  Tenn 
Men  and    Station,    near 

Albany,  N.  Y 

Mendon.'Mass 

Mendon,  Mioh 

Milan,  Tenn 

Milledgeville,  Ga 

Milton,  Mass 

Millville,Pa 

Minneapolis,  Minn 

Monticello,  Iowa 

Moorestown,  N.J 

Morrison,  HI 

Morriston,  Dak 

Mottville,  Mich 

Mountain ville,  N.  Y 

Mount  Forest,  Canada . 

Mount  Ida,  Ark 

Monnt  Vernon,  Iowa. . . 
Murfreesboiough,  Tenn 
Mnscatine,  Iowa 


Nebraska  City,  Nebr.. 
Neillsville,  Wis 


NephL  Utah 

Newark,  N.J 

New  Bedford,  Mass 

New  Market,  N.  H 

Newport*  71a 

Newport,  Vt 

New  Tacoma,  Wash 

NowUlm.Tex 

Nobleeville,  Ind 

Nora  Springs,  Iowa 

Northneld,  Minn 

North  Lewisbnrg,  Ohio. 

Northport,  Mich 

North  Vdney,  N.  Y.... 

Oakland,  Cal 

Oak  wood,  Cal 

Ogreeta,N.C 

OreKcob.N.C 

Orono,  Me 

Oskaloosa,  Iowa 

Ottnmwa,  Iowa 

Palermo,  N.  Y 

Parimaribo,  Dutch  Qui- 

ana,S.  A 

Paris,  Tenn 

Paterson.N.J 

Peoria,  HI 

Pern.  Nebr 

Philllpabnrg.N.J 

Pierce  City,  Mo 

Pleasant  Grove,  Wash . 

Point  Loboe.Cal 

Point  Pleasant,  La 

Polo,  HI 

PortJervis,N.Y 

Portsmouth,  Ohio 

Po  way,  Cal 

Prairie  du  Chien,  Wia . . , 

Princeton,  Cal , 

Princeton,  Mass 

Princeton,  N.  J 

Providence,  R.  I 

Pueblo,  Colo 

Puerto  de  Luna,  N.  Mex 

Pulaski,  Tenn 

Quakerto  wn,  Pa 

Quitman,  Ga 

Kaleigh,N.C 

Randolph,  Vt 

Rapid  City,  Dak 

Beadington,  N.  J 

Receiving  Reservoir,D.C. 
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Fahrenheit)  reported  by  voluntary  observers  of  the  Signal  Service,  #c. — Continued. 


1884. 


Max.    Kin. 


February. 


Max.     Min. 


-10 

-  4 
-21.5 
-10 

<l> 

-  4 
-12 
-33 
-33 

0.5 

(!> 

(l) 
-24 
-16 
_28 

-  2 
-86 

& 

-80 

-88 

-12 

0 

1 

0) 

18 
-20 

26 

12 

A 

-28 

-23.4 

-  4 

-  6 
81 

0) 

-  I 


-as 

-10 

<!> 
0) 

Zero. 
-27 
—23 
-10 

—  9 
<*) 
<!> 

—  3 
—18 

81 

C) 
28 

—  6.5 
(») 

?! 

—  2 

it  17 

63  2 

8  ■  *. 
SI281? 


o 

(!> 

48 
68 

% 
ft 

66 

88 
44 

06 

(!> 
(') 

65 
66 

41 
76 
46 

ft 
ft 

48 
66 
66 

C) 
76 
43 
(') 
70 

ft 
88 

84 

68 

43 

46 

78 

ft 

ft 

<!> 
(>) 

48 

<!> 

0) 
62 
48 
65 
68 
70 

<!> 

0) 
88 
50 
68 
(») 
<*> 
76 
52 

8 

66 

8 

52 

<!> 
(l) 

45 
54 

73 


8 

6 
0. 

Zero. 

-18 

-12 

8 

<!> 

- 1 
-.n 

10 

-  8 

-". 

-14 

-25 

-16 

8 

5 

0) 

82 

-  4 
(») 

82 
(*) 
-18 
-18 

-  4 

-  2 
8 

28 

Zero. 

C> 

(") 
6 
6 

-  8 

a 

-  6 

<*> 

<:> 
(i> 

—12 
2 
6 

8 

22 

-  2 
0) 

<>> 

—13 

<!> 

(l,2 
(») 

1' 

16 
10 


TtTarMi 


Max.     Min. 


<? 
(") 

63 
2J  58 
<») 
76 
78 
58 
0) 
58 
68 
68 
0) 
70 
60 
61 
48 
78 
65 
(') 
66 
68 
55 
62 
62 

8 

80 
64 

61 
84 
0) 

ft 
62 

65 

50 

58 

67 

ft 
70 

0) 

50 

65 

71 

48 

0) 
<»> 
68 
67 
70 
64 
73 
63 

<!> 

<»> 
65 
57 
58 
71 

<!> 
74 
50 

<"> 

0) 
70 
81 

(>) 
59 
82 

<») 
60 
56 
62 
67 


o 

8 

4 
8 

% 

21 
1.5 

-& 

-  8 
8 

(') 
-10 

-  6 

-  8 
-88 

20 

-  8 

-ft 

-  5 
-24 

18 
8 

<;> 

(') 
36 
-24 
28 
88 

.1 

2 

-  8 
2 

88 

0) 

18 

0) 

—14 

-  4 

-  2 
Zero. 

(J> 
(>) 

6 
Zero. 

1 

4 
18 

3 

8 

-  7 
1 
8 

40 
(l) 
37 

-  3 

<!> 

16 
19 

41 

Zero. 

—11 

6 

18 


April. 


Max.     Min. 


il) 

72 
64 

ft 
ft 
ft 

80 
74 

% 

81 
78 
68 
84 
84 

ft 
ft 

68 
74 
(>) 

ft 

72 
0) 
86.6 

<!> 
(») 

71 
78 
70 
74 
70 

ft 

(») 
66.0 

(l) 
79.6| 
71 

<!> 

72 
85 

8 

80 
75 

(!> 
<!> 
<!> 

84.5 

74 

<*> 

75 

63 

(!> 
(>) 
74 

(;> 

68 

5 

8 

70 


May. 


Max.     Min. 


8 

32 
28 

C> 
31 

<"> 

26 
0) 

21 

18 

82 

% 

28 
22 
18 
27 
26 

% 

25    I 

24 
0) 

40.5 
(») 
<»> 

18 

27 

28 

26 

48 

<*> 
40 

%.« 

25 

8 

33 
31 

<!> 
(») 

28 

20 
(l) 

<!> 
<!» 
(») 

82 
48 
(') 
38 
20 

(:> 

80 

{!> 
<»> 
28 
(>) 

<!> 
(!} 

36 
83 


8 

84 
88 
82 
87 
88 
86 
(») 


80 
80 
86 
7R2 


r.5 


ft. 

84 
88 

(») 
81 

% 

80 

i 

80 
0) 
78 

8 

80 
84 
76 

ft 
ft 

(') 

75.5 

80 

83 

86 

<? 

<>) 

87 
84 
60 
0) 
88 
85 
(») 

ft 
82 

87 

80 

78 

83 

88 

81.5 

0) 

87*5 

83 

80 

(«) 

81 

C1) 

85 

(») 

90 
82 


8 

80 
40 
41 
46 
50 
36 

35 

34 

41 

27 

80 

84 
(») 

31 

48 

41 
0) 

86 

% 

80 

(») 

I 

C1) 
61.5 

<"> 
(») 

81 

84 

87 

% 
% 

88 
38 
83 

<!> 
C1) 

40 

44 

88 
i1) 

85 

32 

8 

80 

88 

41 

52 

42 

46 

27 
C1) 

82 

38 

43 
(») 

87 
(>) 

50 

<!> 

'2, 


June. 


Max.     Min. 


8 

80.5 

88 

87 

82 

88 

80 

ft 
87 

93 

<*> 

88 

88 

88 

87 

87 

84 

84 

ft 
88 

(') 

88 

81 

? 

i 

76 

95 

(»> 

0) 

89 

94.5 

86 

89 

78 

ft 

sa  61 

88 
90 


5 

ft 

87 
92 
92 
89 

8 

95 
92 
93 
97 
89 
92 
89.7 

0) 
95 
90 

I 

I 

100 
84 


(») 

55.5 

51 

46 

56 

52 

44 
<>) 

48 

44 
(') 

60 

60 

60 

87 

48 

50 

68 

0) 

46 

(>> 
86 
40- 

? 

52 
62 

<!> 
0) 

48 

60 

62 

62 


66 

64.5 

64 

<!> 
(») 

50 
66 

64 

48 
86 

I 

52 

62.6 

56 

62 

62 
41 

0) 

40 
64 

<!> 
(») 

41 

<!> 
(> 
0 
<>> 

52 

52 


Annual 
range. 


107 
88 


106 

loi" 


127 
128 


110 
101 


121 


121 

"ii" 


128 

118 
80 


117.8 

'"iii 


126 

*108 


1U 


86 

107.7 


82 


1  No  record. 
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Maximum  and  minimum  temperatures  and  annual  range  of  temrnramn  [in  tym 


Red  Willow,  Xebr 

Reed  City,  Mich 

Richardton.  Dak 

Richmond,  Ky 

Riridleton,  Tenn 

Bilev,  111 

Ripon,  Wi 

Rising  Son,  Ind 

Rock  Creek  Bridge,  D.  C 

Rockford.111 

Rogers  vi  lie,  Tenn 

Rowe.  Mans 

Rubles,  Ohio 

Sacramento,  Cal 

Saint  Louis,  Mo 

Balom,  lud 

8aleiu,  N.J 

Salina,  Kans 

Salina*  Cirv,  Cal 

Sandwich.  Ill 

Sandy  Springs,  Md 

San  K.iplinel,  Cal 

Santa  Uarhara.  Cal 

Savannah,  Tmn 

Shn-lork,  Kans  

Smifchville,  Tenn 

Snow  villo,  Va 

Somerset,  M;i.ms 

Somervillo,  N.J 

South  liend.  Ind 

Southin^ton.  Conn 

South  uruime,  X.  J  ...  . 

Sp*el  mtl.  Ind 

Spr.n-zlirld,  Aik 

Spi  infield.  Mo 

Statebuiu.  S.  C 

State  College.  Pa , 

StatesvilJe.  \.  c 

Stella.  Xebr 

Stuckham,  Nebr 

Stratl'md.  Vt 

Sunm.in,  Ind 

SllMM-V.  Win   

Sw.muick.  Ill 

S«art<  Civok,  Mich 

Sycamore,  111 

Syracuse.  N.  Y 

Table  Uoek.  Nebr 

Tallahassee,  Fla 

Tatna<|ua,  Pa 

Tannti'ii,  Mann 

Terre  Haute,  Ind 

Tlmrnvill.\  Mich 

Topoka,  Kans 

Traverse  City,  Mich 

Trenton,  Tenn 

Troy.  Pa 

Utica,  Nebr 

Vanetv  Mills,  Va 

Vermilion,  Dak 

Vevav.  Ind      

Yineland,  N.J.  (F.  T.  Hill) 

Vineland.  N.J    I 

Voluntnwn.  Conn ' 

Warrenton.  Mo    , 

Walm  h.  Ind 

Washington,  D.  C I 

WaiiHan.  Wis | 

Wnii'pon,  Ohio | 

Waveily,  Tenn j 

Wea  verville,  Cal 

Webster,  Dak     

Wob«terville,  Ohio I 

Weldon.  N.  C 

Wellington,  Kana | 


1888. 


July. 


Max.   Kin. 


104 
(') 

<!> 

&' 

03 

00 
02 

08 
95 
88 
87 
05 
102 

<!> 

(') 

(') 

89.5 

74 

C) 

95 

(») 

(») 

90 

(') 

88 

92 

97 

04 

(■) 

96 

92 

92 

(') 

(") 

08 

89 

(') 

(') 

96 

88 

(') 

92 

92 

88 

(») 

(') 

98 

(') 

(•) 

94 

(') 

91 

99 

86 

90 

(') 

(») 

07 

(!) 

95 

(') 

98 

(') 

(') 

89 

06 

(') 

02 

89 

(') 
108 

(') 
102 

07 


52 
(!) 
(') 
(") 
67 
46 
47 
68 
66 
54 
63 
60 
65 
51 

<!> 

0 
(!) 
65 
54 

(') 
56 
O 
(') 
61 
<l> 
64 
50 
50 
61 
(') 
56 
59 
40 

{\} 
(') 
68 
49 
(') 
(■) 
66 
54 
(') 
50 
59 
52 
(') 
(') 
62 
(') 
(') 
(') 
(') 
47 
63 
53 
61 
(') 
(M 
54 
0) 
55 
(') 
56 
0) 
(»> 
60 
60 
(') 
43 
60 
(») 
40 

0) 

62 
66 


August      September.     October.     November.  Deento 


Max. 


102 

8 

& 

00 
88 

00 
03 
80 
00 

84 
00 
06 

(•) 
(') 
(') 
00 
78 
(') 
92 
(') 
(') 
01 
(') 
86 

90 
89 
(') 
69 
90 
91 
(") 
(') 
95 
85 

{\] 
(') 
92 
86 
93 
88 
94 
92 
<■) 

<!> 
(») 

92 
(') 
90 
(') 
94 
95 
88 
88 
(') 
09 
04 

IS 

(') 

92 
(») 
(') 
90 
95 
(») 
93 

(!> 
C) 

100 
0) 
06 
08 


Min. 


62 

(») 

(!> 
& 

47 
46 
68 
63 
63 
61 
87 
60 
60 
(') 
<') 
0) 
66 
52 
(■) 
62 
(') 
(') 
55 
(') 
59 
49 
44 
55 
(') 
46 
50 
46 
{') 
(') 
60 
47 
(') 
(') 
60 
46 
50 
48 
58 
48 
(') 
(») 
(l) 
71 
(') 
•(') 
(•) 
42 
54 
43 
59 
C) 
48 
50 
(!) 
54 
(') 
60 

<!> 
(!) 
53 
52 
(') 
41 
(') 
(') 
44 
(l) 
64 
61 
(l)Ko 


Max. 


MhL 


8 
& 

86 
83 
86 

86 
83 
(') 
76 
85 
06 
(') 
89 
(») 
82 

101.5 
(') 
85 
(') 
98 
91 
(") 
86 
80 
87 
84 
(«) 
84 
84 

(!> 
(') 

<■) 
92 

78  | 

(') 

<«> 

90 

80 

90 

85 

90 

88 

(') 
98 

<"J 
(') 
85 
(') 
85 
94 
85 
88 
(') 
05 
86 
(') 
05 
(■) 
84 

(!> 
<»> 
82 
86 
(>) 
80 
86 
(') 
06 
(») 
86 
03 
record. 


Max. 


86 

8 

86 
32 
42 
60 
80 

0) 
86 
88 
47 
P*) 
48 
<!> 
62 
60 
(") 
40 
(') 
57 
45 
(') 
50 
30 
88 
42 
(') 
32 
44 

(!> 
(*) 

c) 

56 
34 
(") 
(') 
48 
40 
35 
36 
44 
37 
(') 
V) 
(') 
O 

('>  , 
33 

(')  1 
34  ' 
<7 
33 

(')  i 

38  | 
48 

0)    I 

55 
0) 
40 
(M 

>:> 

44 

(«) 
29 
42 

12 
'<£ 

42 


0) 

(»> 

86 
78 
80 
82 
86 
80 
(») 
76 
72 
80 

8 

(«) 

78 
76 
(') 
78 
(') 
75 
87 
(') 


82 
80 
(») 
82 
84 
(') 
(') 
(') 
88 
74 
(') 
(') 
82 
74 
80 
70 
87 
70 

(!> 
C) 

86 
(') 
(") 
88 
0> 
80 
86 
68 
84 
(') 
0) 
82 

(») 
02 
70 
82 
(«) 
(') 
70 
(') 
(») 
85 
86 


Min. 


24 

8 
& 

80 
30 
85 

41 
28 

r,' 

31 
86 

<l) 
(») 
0) 


0) 
81 
(») 
47 
44 
C) 
42 
34 
24 
32 
(') 
22 
84 
(') 

<\} 
(') 
49 
27 
(») 
(') 
40 
26 
34 
27 
83 
26 
(») 
(») 
26 
(') 
(') 
21 
(') 
20 
26 
24 
40 
0) 
0) 
86 

£ 

31 
32 

(!> 

87 
(') 

% 

41 
81 


J 


KexiMk 


70 

(») 

<!> 
(>> 

82 
60 
63 
(») 
76 
61 
(*) 
67 
64 
71 
(') 

(:> 

0) 
64 
75 
(!) 
73 
(») 
(') 
76 

c> 

71 
70 
65 
62 
(') 
65 
72 
(') 
(«) 
(') 
78 
66 
0) 
67 
70 
G6 
72 
60 
71 
64 
0) 


(») 
(') 

66 
(') 
66 
74 
56 
73 

<!> 
(») 
74 

77 
76 

(!> 
0) 
64 

<!> 

6e 
76 


76 


10 
0) 
0) 

<!> 

17 
2 

Zero. 
(») 
19 
6 

(2 

12 
25 

(!> 

0) 

o 

20 
29 
(») 
14 
(') 
(') 
17 
(') 
12 
11 
14 
16 
(') 
12 
18 
(') 
0) 
(') 
24 
12 
(') 
10 
80 

8 

8 

Zero. 

14 

5 
0) 


e>  i  <"> 


0) 
C) 
11 

*l 

13 
0 

16 
(') 
(') 
12 
0) 

45 

16 
20 
(») 

0) 

l'i 

16 
(») 

Ms 

(i 

12 


I   M      li 

(»)     1'! 


e 

l!t 

69 

-u  i 

0 

1  (i! 

60 

7 

r1) 

CI 

0) 
54 

L.14 

I1) 

'  <? 

') 

(•1 

6t 

-A 

Q 

1  fl 

•r 

1   11 

« 

i  11 

Digitized  by 


Qoogle 


REPORT   OF   THE   CHIEF   SIGNAL   OFFICER.  277 

Fahrenheit)  reported  by  voluntary  observers  of  ike  Signal  Service,  fo, — Continued. 


.1884. 


January,  February. 


Max.     Min.    |  Mm      Min. 


March. 


April. 


Max.      Min.      Max.      Min. 


May. 


Max.      Min. 


June. 


Max.      Min. 


Annual 

range. 


—15 

<»> 

—31 

(!> 
<!> 

-31 


6 

-28 

(!) 

—16 

-40 

27 

<!> 

80 

-6 

2 

0) 

(!> 
0 
(J) 

Zero. 

—  7 
-7.5 

-24 

—  0 
4 

(') 
-2 

0) 

8 

-5 

(l) 
-26 
0 
-14 
—24 
-87 
-22 
—25 
-28 

(!> 

(") 

18 

0) 
-3 
—21 
-19 
—22.5 
-22 

0) 
-28 

(") 
-8.5 

-84.51 

0) 

<»> 

4 

-4 

(>) 
-20 

(») 
-82 
-3L7 

0) 
6 


Zero. 
•18 


40 

1 

88 
66 

74 
80 
0) 
48 
56 
74 

<!> 

8 

48 
78 
C) 
88 

I 


58 

% 

54 

71 
58 

58 
44 

88 
88 
83 
81 
88 
51 

I 

68 
54 

88 
45 

ft 

0) 
70 
58 

S 

55 
<!> 
58 

0) 

86 
58 


88 
74 
64 


—14 
—25 

9 

—10.5 

—15.5 

2 

11 

—  0 

Jl 

—  4 

25 

I 

25 

9 

8 

1 

0.5 

(>) 

—  1 

4 

0) 

18 

C> 
21 

—  4 
16 

—14 
2 

—  2 

—  6 
—16 

2 
—16 

—  7 
2 

9 

8 

—  6 
—12 

—  5 
—18 

J'l 
ft 

—27 

<"> 

(») 

10 
Zero. 

(») 
Zero. 

(') 
—26 
-8.1 

<!> 

-8 

—  8 
.   10 

—  5 


77 
<>> 
64 
<"> 
<l> 
64 
64 

% 

64 

ft 

66 
72 
72 


72 
66 
65 

9 

ft 

ft 

68 
62 
<!> 
64 
64 

9 

ft 

50 
78 

£ 

46 
70 
62 
68 
57 


(>) 
84 
(») 
65 
66 
60 
76 
54 
(») 
61 
(>) 
72 
70 
75 
0) 
68 
64 
(') 
67 

ft 

66. 
(!) 
66 
54 

ft 

77 


Zero. 

0) 

—17 

<!> 
(») 

—10 
14 
<*> 
16 

—  8 

0) 

—  8 
Zero. 

36 
0 

<!> 
(») 
11 
84 

—  7 
7 

0) 

8 

11 

i 

8 

(>) 

—  0.0 
4 

(!> 

28 

4 
16 
0) 
16 

—  4 
Zero. 
—12 

10 
—15 

—  7 
2 

(>) 

40 

0) 

4 

8 

—12 

10 

—28 

-1 

ft 

—10 

6 

(»> 

10 

—  2 

—  7.5 

fi 

—31 
<*> 
16 
13 

0) 


88 

(») 

71 

(>) 

<"> 

77.8 

78 

ft 

70 
0) 
64 
80 
80 
81.5 

a 

72.51 
(») 
78 
74 

ft 

Si 

69. 

% 

76 

<!> 
0 
ffl 


8 

66 
84 
77 
80 
60 
77 
(l) 

ft 

76 
71 
70 
71 
77 
75 
(») 
68 

(") 
81.6 
78 
85 

74 
(») 

fi 
76 

£>    i 
70.5: 

78.6, 

(J)     I 


26 

(») 
18 

ft 

26. 
27. 

(li 
88 

29 

(>) 

26 

24 

88 

82 

<:> 
8, 

44. 

66 
<!> 
8L 

26 
88. 

<»> 
14 
82 

ft 

ft 
ft 
ft 

22 
80 
23 
36 
28 
28. 81 

(!> 
<») 
52 
28 
26 
37 
26 
81 
17 

ft 
ft 


01 
No  record 


81 

28 

<!> 

8 

32 
<») 
20 
21. 

(!> 

8 

8 

27 


86 

(>) 

76 

84 

(>) 

78.5 

78 

ft 

78 
(l) 
84 
68 

87 
87 


ft 

8]      70 


80.5 

82 

92 

88.6| 

& 
82 

89 

88.5 

ft 

88 

84 

ft 

86 
81 
90 

ft 

80 
86 
78 
88 

81 
78 
86 

ft 

90 
85 
80 
88 
86 
78 
(') 
86 

90.5 

84 

89 

<!> 

92 

83 

87 

81 

92.5 

79.5 

82 

(!> 

8 

8 

87 


22 

(') 

80 

47 
(') 

82.6| 

82 

50 
42 
<!> 
29 
86 
48 


50 
44 
88 

40 

S 

82 
46.2 

ft 

40 
85 

ft 

58 

82 

51 

ft 

84 

84 
83 
46 
28 
48 
40 

ft 

46 

81 

48 

84 

80 

80 

<»> 

26 

0) 

86.8 

29 

43 

0) 

42 

82 

50 

40 

42 

80.5 

29 

(>) 

ft 
ft 

88 


104 
(») 

88 

87.8 
(*) 

87.1 

86 

ft 

87 

87 
91 
92 

I 

84.5 
72 
93 
97 

IJ 


98 
94 

(!) 


96 
87 
98 
89 
88 
98 

P> 
94 
90 
94 
88 
91 


94 

ft 

100 
95 
89 
92 
98 
90 

n 


ft.- 
ft. 


'.« 


ft  i    ft 


98 

ft 


47 

% 

59 

(&. 

48 

% 

51 

54 

68 

8 

68 
54 
54 
46 
48 

1 

s 

42 
58. 

8 

46 
54 
65 
68 
68 
48 
64 

ft 

62 
66 

44 

68 
48 

62 
68 
(>) 
65 
66 
84 
59 
60 
58 
44 

ft 

45.6 


48 

ft 


01 

ft 

95 
89 

ft 

92 

48 

2 

8 

a 

a 

95 

68 

119 


124 
120 


98 

128 


110 


87 
7C5 


117 
10L6 


84 

US 


119 
116 
117 


118 

12L5 

118 


106.5 


111 


124.  T 


147 


lOt 
116 
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Maximum  ami  minimum  temperature*  and  annual  range  of  temperature  (jm  degrm 


1888. 


July. 


Max-lMm. 


Wellaborough,  Pa 

Wellsburg,  W.  Va . . . 

Wentworth,  Dak 

West  Bend,  Iowa 

Weetborough,  Mass. . 

WestCbester,  Pa , 

Westerville,  Ohio 

West  Leavenworth,  Kans 

Westmoreland,  Kans 

White  Bluii;  Tenn 

White  Plains,  S.  Y 

Wilkesbarre,  Pa 

Willinmstown,  Mass .... 

Woodstock,  Md 

Woodstock,  Vt 

Worcester,  Mass 

Wyandotte,  Kans 

Wytheville,  Va 

Yates  Centre,  Kans 


o  o 

82  45 

(»)  <;> 

<•>  o 

o  .  <»> 

88  |    44 

81  .    57 
47 


<») 
60 
60 
43 
61 
54 
38 
54 
(*) 
61 
57 


August.      September.     October.      November. 


Max. 


9 

Si 

88 
81 

(!> 

ft 

82 
82 
76 
82 

88 
84 

% 

84 


Min.  Max. 


42 

<!> 
() 
(») 
46 
52 
43 

9 

53 
41 
56 
50 
36 
45 
<»> 
46 
54 


81 
(') 
82 
C1) 
85 
81 
86 
0) 
O 
(>) 
78 
84 
(>) 
82 
82 
77 
(») 
81 
83 


Mln. 


28 

(») 
25 
(*) 
30 
40 
34 

<!> 

<!> 
45 
31 
34 
41 


Max. 


if  in,  |  Max.  I  Mfa. 


78 
(l) 
<l) 
(!) 
84 
78 
81 
(») 

<!> 
(») 
60 
80 
68 
74 
77 
78 

C) 
80 
80 


18 

<!> 

(»)  ! 
18  i 
33 
83 
(J)  i 

( >  ■ 
(1>  I 

31 

22 

25  ! 

28  ' 

14 

25 

<l> 

84 

28 


67 

(») 

£> 
0) 
74 
64 
70 
75 

0) 
(!> 

67 
70 

% 

68 
64 
(l) 
68 

76 


14 
16 

(!> 
0) 
16 
17 
10 
20 
(') 
0) 

17 
12 

C1) 
13 

7 
17 
(*) 
10 

8 


Max.  |  Kin. 


57  .  2 

9  •  9 

54  ,   5 


58 

8 

63 

—2 

C1) 

<«> 

(») 

(») 

48 

7 

54 

5 

(l) 

— » 

68        10 

47    —82 

63 

1—12 

<»> 

<!> 

Q 

(1i 

'Koreoovd. 
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FakmkeU)  reported  by  voluntary  observers  of  the  Signal  Service,  fo. — Continued. 


1884. 


Jinnary. 


Max.    Min. 


42 

I1) 
0 

40 
4* 
48 
(') 
55 
f1) 

0) 

41 
SO 
© 
48 
43 
42 
(') 


February. 


March. 


Max.      Mill.      Max.      Mln. 


-a 

48 

-14 

0) 

(») 

(») 

-28 

30 

-8 

80 

3 

80 

(>) 

<») 

-28 

60 

(») 

P> 

(») 

<*) 

-  1 

48 

—  9 

50 

-8.8 

49 

-2 

68 

-38 

62 

-1 

56 

(») 

0) 

—  2 

72 

-22.6 

62 

—10 

<!> 

-8 

5 

5 

<>> 

1 

0) 

Jl 

—  1 

4 
5 

—  5 

1 

{,i 

-4 


0) 


60 
65 
74 

<*> 

60 

60.! 

49.! 

65 

54 

52 

70 

69 

76 


April. 


? 

—12 

—  8 
4 

—  4 

12 

<!> 

<»> 

8 

-2.5 

—  2.1 
5 

—16 
2 
9 
11 
6 


Max.      Min. 


72 
0) 

S> 
0) 

66 

71.5 

79 

78 

80 

<*>     i 
70 

76.  l| 

67.5 

80     < 

75 

<») 

73 

81 

77 


May. 


Max.     Min. 


26 
(") 

ft  ' 

28 

31  i 

27  , 

30  , 

21  I 

<">     I 
28 

26     , 

27.7, 

28 

17     I 

28.5 

26 

26.4 


84 

<!> 

(*) 
93 


85    ! 

(l)     I 
82    I 

M    . 

80.71 

91 

85 

80 

81 


40 
(») 

<:> 

(») 
87 


40 
34 
(») 


31 
38 
26 
33 
40 
87 
82.4 


June. 


Max.     Min. 


95 

(i} 

(») 
(») 
100 
90.5 
01 

12 

C1) 
85 

8 

96 
86 
90 
86 
0) 


50 

ft 

45 
49 
(!) 
46 

(!) 
<*) 

41 

86.1 

47 

55 

48 

(») 


Annual 
range. 


117 
88 


80 


06 
182 


1  No  record. 
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*  1 

tf 

it 


a 


I 


i  § 

c    |§ 


Q 

Z 

w 

P. 

< 


4  3| 

•S  |§ 

i  s 

I,  * 


1  1 

*  i 


a 


a 


:   S 


1 


t 


Mooen 
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JRifrfo  thowtnt  Ao 


APPENDIX  44. 

[Froa  settagb- 


1883. 


I     July. 


August.    I  September.;    October.     Koremtat ' 


jMax. ,  Min.   Max.    Kin.  <  Max.    Mm.  •  Mux.   Min.  Max.  Mm. 


Abraham  Lincoln,  Fort,  Dak 

Alcatraz  Ishml,  Cal 

Anjrel  Ial;iud,Cal 

Apache,  Fort,  Ariz 

Aasinaboine,  Fort,  Mont 

Barrancas,  Fort.  Fla 

Beni(  ia  Barracks,  Cal 

Bidwell.  Fort.  Cal 

Bowii>,  Fort,  Ariz 

Brady,  Fort,  Mich 

Brid^er,  Fort,  Wyo 

Bu foid.  Fort,  Dak 

Caubv,  Fort,  Wash  T 

Colum  bus,  Fort,  N.  T.  H 

Concho,  Fort,  Tex 

David's  Island,  K.  Y 

Davis,  Fort  Tex 

Ellw,  Fort.  Mont 

Fred.  Steele,  Fort,  Wyo 

Garland,  Fort,  Colo 

Gaston,  Fort,  Cal 

Grant,  Fort,  Aris 

gale,  Fort,  Dak 
amilton.  Fort,  N".  Y.  H  ... 

Jefferson  Barracks,  Mo 

Keogh,  Fort,  Mont 

Klamath,  Fort,  Oreg 
Lapwai,  Fort,  Idaho 
Leavenworth,  Fort, " 

Lewis,  Fort,  Colo 

Lowell,  Fori,  Ariz 

Lyon,  Fort,  Colo 

Madison  Barracks,  N.  Y 

Maginnis,  Fort,  Mont 

Mason,  Fort,  Cal 

McDermitt,  Fort,  Nev 

McDowell,  Fort,  Aria 

McHenry,  Fort,  Md 

Meade,  Fort,  Dak 

Mitchell,  Camp.Ga 

Mojave,  Fort,  Aria 

Monroe,  Fort,  Va 

Monnt  Vernon  Barracks,  Ala 

Niagara,  Fort,  N.  Y 

Niobrara, Fort,  Kebr   

Pembina,  Fort,  Dak 

Plattflbnrg  Barracks,  N.  Y. .. 

Preble,  Fort,  Me 

Presidio,  Cal 

Randall,  Fort,  Dak 

Reno,  Fort,  Ind.  T 

Bobinson,  Fort,  Nebr 

Saint  Aognstine,  Fla 

Shaw,  Fort,  Mont 

Sisseton,  Fort,  Dak  

Snelling,  Fort,  Minn 

Spokane,  Fort.  Wash  T 

Bully.Fort,  Dak 

Totten,  Fort,  Dak    

Townsend,  Fort.  Wash  T 

Union,  Fort,  N.  Mex 

Verde,  Fort,  Aria 

Warren,  Fort,  Mass , 

Washakie,  Fort.  Wyo 

West  Point,  N.Y 

Wingate,  Fort,  N.  Mex 

Yates,  Fort,  Dak 


M 

43 

92 

42 

93 

i     16 

74 

17 

Gn 

-IT 

09 

50 

09 

50 

82 

1    52 

72 

49 

73 

T. 

82 

50 

85 

50 

'     99 

■     50 

K9 

4C 

*.i 

:  »  1 

97 

51 

02 

:o 

'     96 

.     ^ 

79 

-I  7 

72 

i€ 

97 

40 

93 

36 

80 

1     25 

6."* 

17 

65 

— s; 

(') 

(') 

(') 

(') 

(') 

1     <*) 

<Ji 

il) 

<l> 

101 

53 

101 

54 

100 

.     55 

tO 

45 

•  •> 

3: 

90 

50 

87 

43 

85 

i    38 

I    70 

27 

68 
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APPENDIX  44. 

Fahrenheit)  at  military  pott  hospitals,  from  July,  1883,  to  June,  1884,  inclusive. 
taring  thermometer.] 


1683. 


1884. 


December. 


January.     |    February. 


Max.  Min. 


52 

65 

77 

61.5 

55 


Max.     Min.     Max.     Min. 


-31 
39 
37 
15 

24 


0)  1    (») 

64  l    32 

71  I      2 
68.5     25.5; 

44  -16 

46  —  7    . 
46     -34 

57  ■    29.6 
64  4    1 

82     Zero. 
52-4 

75  '    12 

55  1—I8 

<;>  1  (») 

,    29 
1    23.6 


55 
65 
55 
50 
70 
0) 
52 
55 
65 
68 
76 
68 


Zero.) 
Zero. 

: 

-14 

28 

2 


50     -18 
-14 


57 
52 
78 
55 

60 

0) 
72 
tt 
T6 
57 
62 


40 
-  8 
29 
10 
-11 
C) 
35 


45  '-35 
52  -19 
50-6 
64        35 


18    I 


64  H» 

77  115 

60  -11 

79  '    30 
57—0 

52  -27 

50  -24 

52  '-12 

•0  |-16 

40  -31 

6t)  19 

60  2 
66 
0 


24.5. 

11  I 

31 


o  I  o 
40  !  —15 
58  '  39 
71  I  38 
59.8    6 


45 
74 
61 
56 
67.5 


-31 
10 
34 
5 
1 
-32 
44  I  -15 
44  1  -43 
55  -   32.3 


March. 


Max.  Min. 


45  , 

73  I 

47  ' 

73.1 

48 

(*> 

<!> 

62 

59.4 

48 

50 

62 

45 

45 

47 

57 

50 

78 

66 

41 

48.1 

50 

49 

71 

50 

54 

(») 

71 

63 

74 

47 

50 

34 

45 

45 

62 

48 

69 

61 

77  1 

61 

45 

43 

61 

52 

36 

57 

66 

63 

(») 

{? 

0) 

51 
42 


6 

5 

4 

6 

-17 

(») 

(l) 

26 

18.8 

-32 

-  2 
—22 
—32 

-  5 
4 

—21 

-14 

12 

-  7 
-29 
-20.3 

41 

-  2 
23 

6 

-21 

(l) 

82 

8 
10 

-  9 
-22 
—35 
-27 

-  8 
37 

-29 

-  4 
-22 

22 
-15 
-44 
-33 
5 
-30 
-39 

25 
—13 

16.5 

9 

(V 

-44 


44 

70  ' 

77 

69.2 

44  ; 

85  ' 

73 

67  ' 

68.7, 

38 

44 

45 

68 

56 

82 

64 

76.2 

50 

<!> 

(l) 

74 

72.7 

49 

54 

66 

65 

56 

55 

57 

48 

86 

69 

51 

51.1 

68 

49 

85.3 

64 

57 

0) 

78 

67 

80 

57 

64 

34 

49 

45 

73 

53 

72 

56 

83 

53 

42 

37 

49 

57 

38 

57 

67 

71.5 

8 
8 

49  ! 


-35 

29 

28  J 

8.2  ' 

-40  I 

27  I 

28  ! 
-19  1 

1R5  I 

-29  , 

-39  I 
-43 

16  I 

«  l 

3  ' 

20  . 

-26 
f1) 

(»)  : 

20  l 

20.3  ; 

-34  I 

-5  I 
1 

-38 


-24 

-  1 
-21 

20 
-23 

-  3 


-18 

23.7 
8 
—28 

(») 

27 

27 

24 

-  3 
-38 
-37 

-  8 
7 

28 

-,29 

3 

-39 

42 
-32 
-•JO 
-25 
—32 
-30 
-31 
8 
-21 

16 

<!> 

0) 

-  8 


April. 


Max.  Min. 


60 

66 

82 

66.2 

55 

85 

72 

63 

72.5 

57 

47 

58. 

64.2 

62 

80 

61 

77.1 

54 

55 

(') 

72 

66.2 

68 

62 

70 

68 

56 

64  I 

70 

51  I 
86  , 
80  1 

52  ! 
53.1 
73 
58 
79.8 
62 
66 

<!> 

8 

84 
55 
70 
89 
61 
50 
73 
70 

<*) 
0) 

85 

55  1 
46 

61  i 
65 
72 
42 
60 
63 

68.6 
0) 
0) 
0) 
59  , 

56  I 


-18 

41 

43 

15.3 
-32 

84 

40 

15 

32 
—28 
Zero. 
-22.7 

33.5 

26 
4 

30.1 
-14 

-  2 

0) 

83 

30.2 
-15 
5 
5 
-25 
6 
19 
11 

-  1 
83 

9 

-  8 
-14.1 

48 
22 
36.5 
13 
-11 

(!> 
<») 
20 
38 

-  2 
-10 
-26 

-  5 

-  2 
38 

—12 

<!> 

(!) 

40 

-22 

-23 

-20 

3 

-  6 
21 
26 

9 
27.5 

<!> 

(? 

(!) 

11 

-14 


72 

65 

77 

77 

75 

86 

73 

77 

85 

69 

57 

76 

78.2 

(') 

95 

67 

80.  ll 


85 
76 
86 
71 
66 
74 
77 
75 
65 
72 
72 
85 

<!> 

a 

69 
79 


15 
44 

33 

24.8 

12 

43 

44 

25 

25 

17 

14 

10 


May. 


Max.  Min. 


84 
73 
93 

85.3 
88 
93 
80 
78 
101 
74 
73 
85.5 


40.9  76 


70 

20 

68 

12 

<»> 

<!> 

80 

38 

77.7 

82.4 

75 

21 

70 

81 

80 

80 

78 

12 

70 

20 

80 

31 

75.8 

29 

60 

13 

91 

84 

80 

23 

73 

12 

65.8 

16.9 

73 

60 

56 

81 

92 

37 

77 

82 

73 

12 

(») 

(») 

92 

44 

77 

38 

87 

40 

72 

26 

8 

0) 
9 

66 

16 

60 

27  , 

70 

41 

74 

22 

(') 

32 
30 
27 
20 
12 
<!> 
38 
82. 
21 
81 
80 
12 
20 
31 
29 
13 
84 
23 
12 
16. 
60 
81 
37 
82 
12 
(») 
44 
38 
40 
26 
0) 
9 
16 
27 
41 
22 
31 
10 
45 
21 
16 
18 
29 
20 
10 
36 
15 
30 
<*> 

8 

18 
19 


85 

95 

86 

87.9 

82 

80 

8 

86.7 
86 
85 
85 

8 

92 

84 
71 

(") 

91 

81 

78.4 

78 

62 
102.2 

87 

82 

(») 
100 

88 

92 

79 

(») 

83 

79 

(l) 

85 


90 

81 

79 

83 

91 

88 

82 

80 

79 

98.5 

(*) 

8 

77 
83 


29 

47 

49 

31 

27 

61 

51 

26 

40 

29 

20 

25.2 

42.6 

42 

44 

39 

40 

20 

16 

(') 

36 

38.6 

82 

42 

42 

(') 

21 

86 

89 

22 

(>) 

17 

81 

29.6 

50 

86 

43.51 

45 

25 

(») 

58 

60 

55 

32 

(•) 
29 
86 
(') 
42 
83 
37 
26 
62 
27 
27 
31 


29 
86 
12 
88 

<!> 
(l) 
83 
26 
84 


June. 

1 
Max.  Min. 


92 

75 

88 

95.1 
101 

96 

82 

81 
103 

91 

84 
100 

68 

92 
100 

93 

97 


(') 
90 
99 

8 

94 

8 

C1) 

90.1 

84 

8 

90 
87.  ( 
75 
84 
118 
81 
97 
(l) 

& 
96 

86 

<!> 
88 

8 

96 

96 
<l) 
91 
91 
89 
99 
95 
99 
96 

8 

106. 

<:> 

(M 
97 
87 
97 


42 

49 

52 

38.1 

44 

61 

55 

87 

51.5 

36 

30 

84 

47.6 

49 

63 

44 

62 

30 

86 

(■) 

42 

53.1 

0) 

45 
60 

<") 
31 

<"> 

52 

85 

(») 

47 

40 

43.4 

60 

40 

50 

51 

88 

<:> 

(l) 
55 
54 
44 

(») 
(>) 
40 
(») 
47 
40 
55.4 

0) 

63 
45 

a 

35 

37 

47 

45 

(») 

88 

42 

(") 

(') 

42 
1  34 
.  48 


189 
68 
71 
91 

141 


78 
109 
102 
128 
128 
148 

70.4 


104 
97 
91 

122 


85 

80.2 


97 
120 


122 


120 
105 


119 
118.9 

57 
129 

93 

86 
126 


92 

89 
98 


116 


67 
128 


78 
126 
139 
182 
134 
131 
135 


111 
91.5 


98 
142 


1  No  record. 
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APPENDIX  47. 

Table  showing  the  mean  of  the  maximum  and  minimum  temperatures  (in  degrees  Fakrtnkat) 
at  the  special  cotton-region  stations  of  the  Signal  Service,  United  States  Ami,  for  fk 
months  July  to  Ooiober,  188.*,  and  April  to  June,  18b4,  both  inclusive. 

[These  means  are  obtained  by  dividing  the  sum  of  the  readings  of  the  self-registering 
by  the  number  of  observations  taken— one  daily,  at  5  p.  m] 


Stations. 


"Wilmington,  X.  C 

Cheraw,  8.  C 

Florence,  8.  C 

Ooldsborongh,  N.  C . . . 

Lumberton,  N.  C 

New  Berne,  N.C 

Kaleigh,X.C 

Salisbury,  N.  C 

Wadesborough,  N.  C. 

Weldon.K.C. 

Charleston,  S.C.: 

Branchville,  8.  C 

Hardeeville,  S.  C 

Jaoksonborough,  8.  C 

Kingatree,  8.  C. 

Saint  George's,  8.  C. . 

Saint  Matthew's,  8.  C 

Yeinassee,  8.  C 

Augusta,  Ga. : 

Allendale,  S.  C 

Athena,  Ga    

Batesbnrg,  8.  C 

Blackville,8.C 

Camak.Ga 

Chester,  8.  C 

Columbia,  S.  C 

Covington,  Ga 

Greenwood,  8.  C 

Union  Point,  Ga 

Washington,  Ga 

Waynesborough,  Ga .. 
Savannah,  Ga. : 

Albany.  Ga 

Allapuha,Ga 

Bainbridge.  Ga 

Eastman,  Ga 

Fernandina,Fla 

Fort  Gaines,  Ga 

Jesup.  Ga 

Live  Oak,  Fla 

Millen.Ga 

gjaitman,  Ga 
mithville,  Ga 

Thomasville,  Ga 

Waldo.  Fla 

Way  Cross,  Ga 

Vicksburg,  liiss: 
Edwards.  Miss 


100.4  68.8 

03. 7i  73. 7 
Jackson,  Miss *94. 5|  73. 0 


July. 


Mean. 


o  o 

96,2  68.7 

94.8  70.2 

91.8|  71.5 

94.8  70.1 


96.4 
93 
91. 6 

91.1 

9*8 

94.7 

94.8 

96 

96 

94.4 

97 
100 


92.9 

92 

93.7 


93.1 


66.5 

71 

69.4 

72.3 

70.4 

70.9 

68 

70 

72 

75.8 

78 
72.7 


69.5 

72 

88 


August. 


Mean. 


91.2 


87.4 
89.7 


92 

86.1 
87.2 


66.5 


94.9,68.4 


82.5, 
83.6 

sail 

67.2  81.4 


61.6  81.2 


67 
66.4 


88.5  64.9 

91.5  68.5 

89.3  71.3 
90.6)  66.6 
91  68 
90. 7  69. 8 
90.5  68.8 

9L  5,  7&  2 

98.4  67.6 


69.2  88.1 


96.7.  73.7 
06. 9  75.  8 
94.4  72.9 
99. 6!  73. 4 
89. 8:  ^74. 8 


98.2 
100.3 
93.4 
98 
97.2 
98.2 
94.6 
92.9 


70.7 
72.9 
70.3 
70.5 
71.9 
76.3 
72.5 
72 


80.7 
92.6 


Lake.  Miss 

Monroe,  La 

Atlanta,  Ga  : 

Anderson,  8.  C .  . 

Calhoun,  Ga  .... 

Carters  ville.  Ga 

Columbus,  Ga... 

Dalton.Ga 

Gainesville,  Ga . 

Greenville,  S.  C . 
1 19  days  only.    *  16  days  only. 


92.9 

95 

92 

93 

92.3 


68.1 
72.7 


67.1 

67 

73 

75 

67.7 


93.1 
85.6 
92.7 
95.7 
85.8 
•92.2 
91 

91.4] 
93 
93.7 
94.8 
91.3 
92 


66.4 

69 

7i 


66.5 


72.1 
68.3 
69.1 
75.6 
72.8 
»69.4 
69.3 

6a7 

68 

70.2 

73.2 

71.9 

70.5 


95. 1  68. 9 

92. 5,  73. 9 

92.6,  68.4 
92.9  66.4 

92.2  69.4 


86.9 


87.9  64.9 
95.6|  66.6 
91 


66.8 


Septem- 
ber. 


Moan. 


82.4 
79 

83.3 

86.5 

84 

83.3 

84.4 

84 

84.5 

84.6 
86.9 


61 
85.8 


87.5 
87 
87.3 
87.4 
80.4 
86.8 
82.6 
89.6 
86. 
88.8 
88 
86.6 
87.9 
92.6 
I 
89 
90.3 
89.1 
87.9 


59.9 
62.7 
63.1 
61.3 


55.7 
58.1 
61.6 

64.3 

62.2 

64 

56 

62.3 

56 

60.8 

7&2 
6L2 


October.  •    April. 

_.: 1 


Mean. 


75 
76.3 
72.8 
74.3 


54 

56.3 

55. 

55.5 


76.8  57.8  70.3 
80.6  58.6  76.3 


Mean. 


71.0  44 
72.5!  48. 
70.1 1  49. 
71.7  46. 

170. 4  »47. 

*7L  7,«48. 
68- 5i  3& 
71.1 1  47. 

66.1  44. 


1884. 

May. 

Mean. 


is 


78.4   62. 
75.6  51.7 
7a  4  58.6 
76      48 
79.4  59 


62 
66.1 


60.2 


84.1 

84.8 

85 

85 

80 


65.9 

61.8 

72.8 

66 

69.2 

62.3 

64.2 

62.4 

62.3 

64.6 

62.2 

654 

06-6 

64.8 

60.4 
69.9 
57.6 
60.7 


59.1 

60.6 

65 

61 

61 


1 


7a  8 

77.5 


74 
74.4 
•80.9 


76.1 


67 

66.5 
^56 


55,6 


73.6 
7a5 
74.5 
75.1 
74.8 

69.4 


50. 

51.0 

55. 

46.5 

48.3 

49.7 

50.2 


55 

57.2J  72.4, 

s 

<»)  i 

70.5 
71.6 


48.6 
47. 

C) 

(»> 

(«> 

4a  7 
4a  0 


70.4 

O 

(») 


85.1 

84 

85.8 

<f> 
79.9 

8a  8: 

8l.7i 
8a  8, 
81  I 
85.5 
85.2 
85.8 
85.7 
7a  9 

81.3 

82. 7f 
80.5 
80.7 


•7a  2 


76 


61.8  7a  5 
5a  3  77.8 
70. 5,  7a  2 
0)  75.6 
70  I  77.0 
6a7i  77.0 
5a4  77.7 
60. 4*  81.9 
5a  1;  7a2 
61.5.  79.6 
5a4,  77.1 
64.4'  77.4 
64. 8:  8a  2 
65  2!  7&  1 

61.8  7a  6 

64.9  76.1 
5a  8  75.8, 
61       74.5 


44.7 
<3 

58.1 
52.6 
69.4 

(*) 

57.  a 

ML0 
52.0 
51.3 

4a 

54.2 
50.4 


86.4 
883 
817 
85.6 
83.7 
72.5 
82.9 
85.4 
80.6 


SS.4 

61.1 

60 

59.7 

59.1 

56.9 

61.9 

600 

57.1 


86.4  63.3 

88.0  61.7 

85.8  61.5 
87.2  59.7 

87.9  60.1 
8& 8  62.8 
8a  9  63.8 


8a  4 


5  8*2  60.3 


(•) 
t«> 
(•) 

8a  7, 


54.1 


15 


83.9  61.9 


Jose. 
lion. 


x   s 


87.7  ai 
86.5  6L4 
84.1  643 
85.3  611 
86.1:61! 
845  8L7 
85  4  57.6 
84.3  811 
St  I  61.7 

84.5  &• 
818  tt« 
88.1  67.7 
87.1.  618 
85  7  615 
84.5!  815 
83.9  63.1 


64,6  86. 


•5a  1 


o 


sao 

61.3 

52.8 
52.8 
50.3 
54.3 

(«) 


(*)  !  (*) 

82.81  55.8 
•89. 1*81. 2 

(*> !  <*> 

I 

8a9  65.9 
fti  1  62.71 
K7. 1  69  3. 
87.8  71.0. 
84.2  64.1 
86-0  63.1 
89,1  62.4 
90. 7|  61  0 
8R9  61.1 
90.2^  613 
89. 


L  S  61. 2 
l.8j6l.8 


6&8J  64!  0 
91.91  7a  3 


I 

818.557 
83.2:  CI 

85. a  613 
85,3!  656 

saotiii 

8151613 
84.  ij  64.5 

rl  ii  6i'i 
(J)  ft 
ki  an 

69.388.5 

85,1  87? 
85.6  81.9 
83.8  67.4 
85,6  58.2 
83.6  874 

65.8  854 
850:64* 
88.7;  614 
88.1;  617 
88.0  855 

84.9  »5! 
63.4  67.1 
87  7  84.1 

•aajou 


81.5  62.8  RU  68-5 
83.3  61.8  89.6,06; 
823  59.6  868,8; J 
81.0  62.8  81»*» 


(«) 


6&4   44.2 
73.5 
5 


•Xoreoord.    •Beoord  incomplete.     •  Station  closed. 


77.2  57.2 

78      61 

7a  6   98,7    w       «a  *j  a&.  m  o»  *  T,  IT ." 

60      08.4  61.0  7a#  610  78|  »J 

...J  70.1  44,2  85.1  57.1  8t4  8Ll 

•ndsyiooly. 


(«)     83.9  542 

_„_  85.8  57.7  84555 
61  8]  85. 01  614  83.1  «J 
4*4   82.6,  5aS  810  «U 
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Mean  of  the  mazimugt  and  minimum  temperatures,  $c. — Con  tinned. 


Stations. 


Atlanta,  Ga. : 

Griffin,  Ga 

Macon,  Ga 

Madison,  Ga 

Netrnan,  Ga 

Spartanburg,  S.  C . 

Toecoa.Ge 

West  Point.  Ga... 
Montgomery,  Ala. : 

Birmingham,  Ala. 

Calera.AU 

Demopolia,  Ala... 

Bniaula,  Ala  . 

Fort  Deposit.  Ala. 

Greenville,  Ala... 

Marion,  Ala 

Opelika,Ala 

Pine  Apple,  Ala.. 

Seima.  Ala 

Talladega,  Ala 

Tuscaloosa,  Ala. . . 

Union  town,  Ala.. 
Mobile,  Ala.: 

Aberdeen,  Miss... 

Columbus,  Miss .. 

Evergreen,  Ala... 

Livingston,  Ala. . . 

Macon,  Miss 

Meridian,  Mias... 

Okalona,Miss.... 

State  Line,  Miss.. 

Wsyneeborough,  Miss 
Kew  Orleans,  La. : 

Alexandria,  La 

AmiteCity,  La ....... 

Broo  khaven,  Miss  . . . 

Cheneyville,  La 

Coushatta  Chute,  La, 

Franklin,  La , 

Haslehurst,  Miss... 

Lafayette^  La 

Minaen,  La 


1883. 


July. 


Mean. 


Morgan  City,  La.. 
Natohes,Mlss.... 
Natchitoches,  La . 
New  Iberia,  La... 
>usas,  La. 


Opelousas, 

Pass  Christisn,  Miss.. 

8c  ran  ton,  Miss . 

Terre  Bonne,  La 

Whiteville,  La 

Galveston,  Tex. : 

Anstin,Tex 

Beaumont,  Tex 

Belton,Tex 

Columbia,  Tex 

Corslcana,  Tex 

Cuero,  Tex 

Dallas,  Tex 

Hearne.  Tex 

Hempstead,  Tex 

Honston,  Tex ... 

HuntSTille,  Tex 

Longview,  Tex 

Lulfog.Tex 

Orange,  Tex 

San  Antonio.  Tex 

Sour  Lake,  Tex 

Tyler,  Tex 

waeo,  Tex 

•  Station  olosed. 
■No  record. 


92.4 
9a7 
98 

103.7 
94 
90.4 
03.3 

96.2 
100.2 
96 


93.9 


06.8 

97.3 

94.1 

93.8 

96 

88.4 

93.2 
9&8 


102.3 
98.3 
97.8 
99.1 
99.4 

05.3 

96 

94.5 

94.5 

93.4 

95 


V 


95 


86,1 
97.8 


94 
92.8 
92.5 
92 


71.5 

73 

67 

79.8 

68 

67.3 

70.4 

69.4 
65.9 
70.1 


August. 


Mean. 


87 

90 

91 

88.2 

90 

90.2 

91.5 

91.7 
95.3 
94.2 


70.7; 


91.9 


70. 3>  91. 5 
68.4.  93.8 
70.6  01.4 
68  !  90.3 
67.5  92.1 
71.8   92.4 

68.8  89.7 
70.3  94.4 


70. 

69. 

70. 

71.9 

70 


73.2 

70 

70. 

7L2 

71.7 

72 


O 


55 


73.2 

86 


Septe 
ber. 


item* 


Mean. 


October.      April. 


1884. 


Mean. 


•  I  ' 

68.4  82.4 
69.  Oj  85.4 

60    a 

70.5  83.2 
65  8! 
64.9'  83.8 
6&1|  »5.7 

67.7,   C) 
65.  l!  90. 2 
69.3J  9L8 


63.1 

62.8 

52 

65.5 

59 

59,6 

6L4 

(») 
57.6 
62.9 


69.7,  83    |  5&3 


72  85.1! 

67.3  90.3 

70.2  88.4 

67.1  90.7 

62.6,  83.5 

71  89.2 


87 
68.9 


92.7  6&7 

95.1  67.2 

93. 1  67 

97  69.9 


87 
89.9 


92.3 
90.6 
91.8 
92.9 
96 


94.3  68      88.5 
98.3'  69       («) 
91.3  6a8  87.3 
93      67.9  88 
97.6  68.5  8a  4 
96      71       92 


93.9 


93.1 
08.4 


82      97 
76.2  92 
74  6  92.8 
72    I  95 


,  73.9,  99.8 
1  72    I  <«) 


94 
93 
94. 1   73.  ft  98. 1 


9a  3 

97 

97 

94 

97.8 

95.4 

95 

97.6 

96.1 

91 

(») 


95 


102.5  73 


73.4 

74 

73 

71.1 

75.5 

72.7 

73.5 

69.6 


96.6 
101 
97 
97.5 
98 
98 


98.3 


74.7101.5 


63.5 


94.6  71.5 


92.1 

98.1 

94.1 

95 
103 

*  Record  incomplete. 
*20dayeoafy. 


67 


50.9 


62.5 


85.9 
72.1 
72 
70 

7a  2 

71.6 


60.7 

74 

73 

73 

83.1 

70.6 


06.6  71.8 


61.7 

75.8 

62,9 

73.9 

69 

70 

73 


<*> 


89.8 


62.8 
68.2 
58.5 
52.4 
64.6 

59.2 
60.8 


61.7 
65.7 
59.3 
63.8 
57 

61 

C) 

61.1 

59 

61 

65 


<*) 


84.7 
92.7 


8a3 
88 
88.3 
87 

91 
(») 
89.6 


92.3 

89.8 

83 

89.3 

89.7 

90.8 

8ao 

(*) 

94.5 

84.5 

87.8 

89.5 

87 


60.6 
78.2 


62.4 


C) 
64.1 


62 

68.9 

62 

65.1 

73.8 

66.3 

64.9 

(*) 

70.0 

62.7 

67.4 

63.1 

61 

65 


78 

81.1 

83 

75.2 

74 

74.8 

82.8 

79.2 
7a  8 
83.4 


86.9 


85.1 
82.5 
87.7 
81.2 


58.4 

58.9 

49 

518 

53 

54.3 

58 

56.9 
48.6 
63 


60.6 


58.4 
57.2 
60.1 
54.6 

•54.8 


82.  OS  62.7 


82.0! 

7a  3| 


55.8 
81.3   59.3 


sa  8 

83.7  6a  6 
80.2'  55.8 
39.7  63.3 
(»)      (») 


Mean. 


i  i 


70.9,  49.5 
75.0.  50.8 
70.1  41.8 
71. 4>  50. 3 
7a  7.  45. 2 
69.9;  46.4 
73. 21  50.3 


72.2 
76.5 

C> 
<»> 

(*) 
75.9 

(*) 
73.6 
77.5 

74.3*44.1 
(«)       (s) 


May. 


Mean* 


82.9 

87.4 

(») 

84.7 

84.8 

85.2 

86.2 


62.6 
6a  5 


61.3 
57.1 
57.2 
61.2 


June. 


Mean. 


t\t 


80.2:  64.6 
85.01  65.3 


OR.: 

75.6 
80.3 
7a  5 
7&  4 
7a8 
74.1 


47.0  84.8  53.1 
47.5  89.8  57.7 

(»>      (»)   i 

(*)  *87.5*64.4 
(»)  »85.8«6a5 
53.4  86.7  60.0 
(»)  89.2  62.01 
50.0  86.5  60. 7' 
51.7   8a  2   60.5 

83.5.  51.7 

(*)    ;- 
I. 


82.8  63.7 
82.5;  58.4 
82. 3  61. 2 
83.6  65.5 

84. 31  61.4 
87.2  61.5 


80.3 
90  8 
81.5 
86.3 
81.6 


44 

68.2 
60.5 
60.4 
61.8 
»64 


(*)       O 


82.5 


<») 


8&  1  »7a  9 


86 
80.3 


85.8 

86 

81 

82.6 

(?) 

85.3 

83.2 

(*) 


eo.3 
0) 


77.8 

O 
7&4 


50.4  80.9  69.7 
50.7  86.3  60.3 
53. 3,  89. 5'  60. 6 
51. 8;  8a  8|  61.  9 


51.2 
51.5 
47.3 


52.4 

(*) 
60.5 
7a  5  5a  2 
77.3   5a5 
74.  Or  6i  7 


81.8  6a  0 

77.  l|  67. 0 
80.8  62.1 


77.9 


71.0  54.8 


72.2 


'65.2 
64.9! 
63 


7a  2 


77. 
«78. 
74. 

<*> 

75. 

78. 

75. 

75. 
(2)  I  K. 
03.5!  77. 
64.0-  7a 
(')    '  74. 


61.7 


60 
66.3 


15  59.8*79. 


55.9 


(*> 


sao 


87 

8?.» 

85.5 

82.6 

79 

*  10  days  only. 

*  16  daya  only. 


63.  3  «71. 
57.2    (») 

62. 8,  na 

60.2   75. 
65    I  73. 


55.1 

•46.9 

86.2 

<»> 

52.1 

57.6 

49.3 

45.6 

(*) 

7l  56.9 

53.3 

46.6 

71*58.5 

4*49.1 

I   (') 
4 '54. 8 
4|  50.7 
2|  53.51 


85. 1  61  6 
8a  3!  61. 5 
84.8  59.2 


8a0   61.2 


87.6  54.6 
80.3  60.0 


84.1 
84.8 
82.4 


8a2 

85.5 
83.5 


81.3 
7a  7 


7as 


83.6 

(*) 

8&2 

83.1 

<*) 

83.9 

86.1 

85.4 

84.7 

70.7 

86.6 

83.6 

82.5 

84.5 

82.8 

80.2 

85.4 

82.3 

84.8 

M8 


62.6 
62.7 
62.7 


85.3  66.8 
83.  ll  6a  7 
86. 7|  65.0 
87.8,  6a  1 
83.3  63.1 
8a  21  65.7 
83.5!  5a  6 


81.6  6a  5 


8a6 
8a8 
89.2 

sa7 

88.7 


87.4 

92.4 

89.2 
87.9 
89.7 
91.7 


69.0  91.7  74.0 
64.6  8a  7  69.1 
61.6  92.6   6a  0 


6&5 

eao 

6&8 

68.5 

ea4 

64.2 


6a7  % 

59.2 

6as 

67.0 
67.2 
68.3 


63.2 

6ai 


C) 


68. 9< 

<») 
40.3 
37.2 
P) 

61.0 
05.9 
60.8 
54.8 
<«) 
64.0 
63.1 
56.6 
64.6 
59.6 
63.8 
64.0 
60.4 
63.4 
days 


8ae 

88.  o 


sa7 


87.7 
92.2 


68.4 
69.7 


68.6 


67.0 
68.9 


91.8  47.8 


90.5 

87.7 

92.2 

93.0 

92.3 

90. 2 

75.6 

92  5 

90.3 

92.3 

92.3 

(*) 

86.2 

91.2 


92.6 
only 


71.2 

68.6 

70.4 

68.3 

64.1 

<*>< 

69.3 

68.6 

62.5 

70.7 

<*> 

70.4 

67.2 


90.8  6a  6 


70.5 
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Table  showing  ike  mean  of  the  Maximum  and  minimum  temperature*,  £c— Caotiwl 


Stations. 


Galveston,  Tex.— Cont'd. 

Weatberford,  Tex 

Weimar,  Tex 

Little  Rock,  Ark.: 

Arkansas  Citv,  Ark. . . 

Brink  lev.  Ark 

Detail's  Bluffs,  Ark. . . 

Helena,  Ark , 

Kensott,  Ark 

Madison,  Ark 

Magnolia,  Ark 

Malvern,  Ark 

Monticello,  Ark 

Newport,  Ark 

Paris,  Tex 

PineBlufl;  Ark 

Prescott,  Ark 

Russell  ville,  Ark 

Texarkana,  Ark 

Walnut  Ridge,  Ark. .. 
Memphis,  Tenn. : 

Batesville.Miss , 

Bolivar,  Tenn 

Brownsville,  Tenn  . . . 

Clarksville.  Tenn 

Corinth,  Miss 

Covington,  Tenn 

Decatur,  Ala 

Dyersborg,  Tenn 

Erin,  Tenn , 

Grand  Junction,  Tenn 

Grenada,  Miss 

Hernando,  Miss 

Holly  Springs,  Miss.. 

Milan,  Tenn 

Oxfo-d,Miss 

Paris,  Tenn 

Scottsborough,  Ala . . 

Tuscumbia,  Ala 

Withe,  Tenn 


1888. 


July. 


<») 
08 

(!) 

04.5 

90.6 


90.7 
82.1 


068 
02.7 


96.6 


•061 
(') 
03.2 
96.3 

05.8 


August 


(')      (l)      (!) 
75.5  08.7,  73 


58.6, 
70.9 

67.2 
50.7, 


Septem- 


(l) 
80.6 


October. 


m. 


April. 


Iby.   ,  Jm 


5  I  *     - 

as  I  s '  a 


o  O  - 

(')      77.4   67.1   74-8  46.1   79.2  54»  £!  * 
65.8  84.5,  62.6  76.  ]j  58.4  85.*  41 1  &',-* 


(')    I   0) 
00.6  52.3 
87      50.  e; 


76  6  41.7,  74.6 
80.5  52.3  74 


00.5,  62.8 
05       57. 1, 


83.0 
00 


69.5 
68.7, 


00.7  62.3: 
80.8:  (*) 


52. 8,  75. 5 


53.1 


*69,8*50. 
67.5  55. 
69.4!  46. 

(') 
67.7 

('> 


88.2 


51.8  77 


64.0 


00.8 
80.8  68.0 


01 
07.1 


02.1 
02 
04 
07.1 


01.4 


00.1 

02 

00.8 

02 


«67.8 
<l) 
60.2 
68.3 

70 


71 
67.7 


63.0 
60 
60.3 
58.6 


67.5 


66 
65 
65.4 
71 


02.8  66.2 


86.4  54.7,  78.3 


r.8 
02.5 


87.6 
86.4 


80.4 


80.7 
87 

(») 
02 


86.7 


(•) 

<? 
C1) 
63.7 

66.5 


64.0 
64.0 
68 


65.6 


88.8 


0) 

8 

83.5 


84.8 
83.4 
84 


86.2 


50.6 
64.0, 

o 

56.8, 


05.4 
83.4 


63.0  83.0 


05.6  63.5, 

62 

87.5  64.6 
01       65 


83.2 
77.4 
80.1 
85.7 


65.5    <>) 


57 
5L8 


0) 


56.3  74.2   57 

57. 

50 


58.6 


•73.4 
76 


75,0 


•55.4 

61 


57.4 


■82.8 
72 
<»> 
80 


55.1,  78.8 


•40.5 
55 


73.0 
72.0 
77.5 
7L5 

0) 
78.4 
(*) 
74.5 


t'/n'li)    »*»3 

ft)  |  (J)    90.4  Ci. 
4  81.5,  57.7  JM  J| 

■08lt,i£J5tw 

4  77.5,earfllJ1 
4  80L3,  48L2:  »*,*L> 


78.4  50.1' 

P>     (')  ' 

60.6  49.1 


8U>5|g}*! 


69.7  51.  o: 
70.0  4a  3; 
71.6  47.6 
6%  2;  47.  l! 


8L5  5a 
8ft7  5a 

84.2  56 
80.856 


8,  72 
75 
1  81. 5 
6,  74 


55.0 


64.1 
54  ! 
57.6, 
68 


60.4;  48.5 

71.6,  48.6, 
71.2  50.2 

(')   I  (')  I 

60.7,  467, 

68.1  53.6 
69.7  461 
71.4  49.5 

65. 7(  59.6 


83.7* 
85.5  64.* 
84  8.  & 
843  64.8 


JSP! 


1  No  record. 
9 18  days  only. 


•Record 
•17  days 


incomplete, 
only. 


«  Station  <*«*• 
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lunoani  pranny 


.3 

r 


$?> 


§      •      •  3»  S3  r*  3  lS  ?  3 

5  :  i^SSSSSS 


od^    i  ici  *-;  «a  ao  «d 


gtfcd 


•oaap 


deidd-eeJ 


e§SSc5S2S288g5SSS8lS28ggg 


'*«K 


•iudy 


•qoi«H 


*£jreiLiq9£ 


J" 


—   I 


SBSSSSSSSSSSSS  882SSSSS88S8SS 


•^^c4o6oC4l~dlAddc4~<^^dd<Or4<*dG4d^»?idt^iACQ 


:Sg88&8S83s58883£5«S8S89    SSfc 

•  o»od«dt^"*^c5c»od»G>»^«DiHeioow«d5"o6idi-i 


lllSMlllWS. 
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^onoora  puauy 


.gssssssssssass 


ssssgsesssssssasssssa; 


t 


I 


•wrap 


8dddd^e4ddc4d^e4ddddc4c4e4^^d~*:d~e4ddddddrf-cW 


i*K 


*833888S2S88SS3SgS3Sg8S38t?35g8   58238283 

£.4e4drfd^c4'4dddddd»4d~4d*-4dddc*<*dddd£dddd«deio 


TpdV 


-8l8l5Sa8SgS8g8aS8r:r:83a885S5M88S8888S5S8 

4dddd^d©r4d-4*4c4ddddrJda4rJd**.-4^c4ddw©,Jc4dd«ei»* 


H«*»n. 


S8S52S2538$o3SS8S£8gSS83S388S3S3SS38Ma 

riddd^dfHt^c4>4ddddr4dd^d  do  dttr^di-iddddf-Jd-v  cosed 


'Xmuqo.g 


jSa3SSc58SScS5SS8Sa888S28S8S52CgS5S8gM?S22 

J  J  d  d  q6  d  d  d  d  cd  d  .-«  d  d  d  «-3  d  d  id  U  d  d  ^  «  d  ci  d  d  d  d  d  d  d  d  ei  <•  o  - 


'Xjvnnvf 


{8888g8S8sS8a8S8e«82S83S85£Sg838:28WS 

I  d  d  r-i  d  d  i-S  d  d  d  «-J  d  c4  «-i  »4  c4  d  d  d  d  d  d  d  ©I  d  d  d  d  d  d  d  d  ^  d  ci  •*  ►• » 


3 


1 


f 


*gS3S8SSSS8823 

idddddrHd^de4e4d^ 


M9qmoAO& 


•8885S85S58868 


•J9qo?0Q 


j833888£38S32S 

3di-iddi-«t^ddabdc4dd 


•joqm^dog 


W&8SS88S888S38 

•«e4c4dddr4ddiHddc4d 


*9fn9ny 


*&88S2SS52g28S8 

jsddc>ide>irWt<?eieidc4d 


■Xpir 


i88SS33SgS88iS?: 

.|daddc4ddddc4<4ddd 


558sSSS8S8&&8SM3SS83«3S 

r«ddc4^c4dr4c4f^ddddd*J»dH*»- 


&2«S235S8SS;;S8S88?&S8 

ddd^dd^de4dddddddd^dB>^*£ 


SS5838888885556S5S8SSS3S 

de*4ddcjr4^^^c4elc4dc4dddajdd«»£ 


S8S888!5888?85S8^885SS 

-5rHecd^^d«ddcidddrJe4^^^6si»£ 


SSS888S5  So  aS83Sfc«?SS8888 

ddddfH^e4cide4t:e4de4c4dddrJr:cldo 


*" 


U11I 


332.3,88 


uuuoooououo 


Illllllilllflllal, 
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:52  :S 

81.68 
6L64 
44.74 
22.81 
7L10 
64.87 
82.82 

:85S  :S36 

:8«a88§S5S 

£SS8S8SS2SS3S&SS83Sa8S8S88a38a388S8a8383agaa38S85SS 


SS352§g*S    ?SSSS8£Sfc8g3333M3S;S83888888aS3S3a888S8S  • 

d^d«d~'cJ~:r^d~d^ddcJ.4otfdde4dd^a*^^d^rfdotfd^c4^r4c4*4^*4c4^dd^c4d; 


g88SSS8SS8S3$838S8853:3a;8853Sa8a3888S888«8888fc8S3a 

sic4^c4^d^«^el«^0ield^oie4deJddo<^otf«Jid«J^«Jfl4«i^«4«i^«4e4^e4^«i^dt:M5^dd^ 


SS385S£83?2gS28fc8g:S82S3S$SMS88a8888S83588fcSS8gg;S8Si 

^cd-cJ^dd^^^»^«rf^^Heoo6^^dc4d«oc4-d^^«iadaj^^odoi^dr4o4^^oiaj-i^c4d0i 

2e«8g833S3S9Sg^8§S38?g53SS88S838fc8S388a35^5;3gSg& 

6^dci^^^o6^c4JHc4ddHdd^cidd^^do4»o^rH^ood«iJ«S«i«-*id^dd^^c4cl«rf^c4d^ 


8§SS88888gSS    33SS38S5;838S8383338S83S3S3S35g3S8SSS8 
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tossa&as  esassaass. 


8S8ag5P8S 


S3 

•Jd 


3&SS&S38 

rfrfddd*ic4d 


38883338 

~4c4ddHdr4c4 


388365883338883855 

c*rfd^rfdr4<«)c4<tf  c**4d<tf  d*4«4  ; 
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a 
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*|uioiin  pantry 
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1 
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*m 
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88 
•dd 


el  co  ao^co  m 


<«©©<+* 


385SS2 
eieidd~id 


SSSSSS 
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88888? 

•diddcrf*^ 
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38 
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APPENDIX   57. 

Table  showing  the  precipitation  at  the  special  cotton-region  stations  of  ike  Signal  San*, 
United  States  Army,  for  the  months  July  to  October,  1883,  and  JprU  to  June,  1864,  Mi 


Stations. 


18*3. 


§ 

< 


1 

I 


f 


1884. 


Wilmington,  N.  C. : 

Cheraw,S.C 

Florence,  8.  C 

Goldsborongh,  N.C 

Lumberton,  N.C 

New  Berne,  N.C 

Saleigh.N.C 

Salisbury.  N.  C 

Wadesborough,  N.  C 

Weldon,  N.  C 

Charleston,  8.  G. : 

Branehville,  S.  C 

Hardeeville,  S.  C 

Jacksonborongh,  8.  C 

Kingstree,  S.  C 

Saint  George's,  S.  C 

Saint  Mathers,  S.  C 

Yemassee,  8.  C 

Augusta,  6a. : 

Allendale,  8.C 

Athens,  Ga 

Batesbnrg,  8.  G 

Blackville,S.C 

Gamak,Ga 

Chester.  8.  C 

Colombia,  8.  C 

Covington,  Ga 

Greenwood,  8.  C 

Union  Point,  Ga 

Washington,  Ga 

Waynesborough,  Ga 

Savannah,  Ga. : 

Albany,  Ga 

Allapaha,Ga 

Bainbridge,  Ga 

Eastman,  Ga 

Fernandina,  Fla 

Fort  Gaines,  Ga 

Jesnp.Ga 

Live  Oak,  Fla 

Millen,Ga 

Quitman,  Ga 

Smithville,  Ga 

Thomaeville,  Ga 

Waldo,  Fla 

Way  Gross,  Ga 

Yieksburg,  Miss. : 

Edwards,  Miss 

Jackson,  Miss 

Lake,  Miss 

Monroe,  La 

Atlanta.  Ga.  t 

Anderson,  8.C 

Calhonn,  Ga 

Carters  ville,Ga 

Columbus,  Ga 

Dalton,  Ga 

Gainesville,  Ga 

Greenville,  8.  G 

Griffin,  Ga 

Macon,  Ga 


Inches. 
2.88 
2.05 
7.43 
2.41 


Inche*. 
2.56 
L43 
6.26 
2.20 


Inches. 
5.56 

a  63 

10.39 
12.50 


2.63 
2.01 
8.90 
3.10 


1.46 
1.56 
2.45 

8.62 
4.36 
433 
8.82 
4.24 
2.76 
2.54 

0.39 
2.03 


L43 
2.24 
2.58 

409 
405 
7.10 
2.23 
5.52 
5.25 
U.17 

L82 
1.68 


1.40 
451 
L02 


0.60 
L41 
8.85 


a  43 


423 


1.45 
415 
0.29 
6.08 
4  26 
1.45 
2.62 
7.85 
0.81 
8.51 
2.81 
8.14 
488 
1.80 

3.88 
420 
2.70 
8.51 


LOB 
1.80 
L67 
1.45 
0.86 


6.17 
3.87 
0.15 
4.87 
6.41 
•3.57 
9.22 
461 
8.50 
441 
1.08 
7.37 
6.63 
0.33 

2.72 
5.60 
2.23 
0.69 


6.01 
5.62 
3.16 
8.02 
6.29 


1.57 
8.45 


12.90 
5.28 


1 19  days  only. 
*  16  days  only. 


•No  record. 
4Becord  incomplete. 


8.70 
4  60 
a  82 

8.09 
2.89 
402 
6.46 
3.07 
5.08 
2.80 

0.53 
0.82 


(«) 

402 

L37 


0.36 


0.96 
0.10 
0.48 
3.58 
5.14 
a  14 
3.14 
1.51 
8.67 
1.94 
1.38 
459 
3.78 
0.13 

0.91 
0.00 
0.00 
1.60 


2.90 
0.98 
L98 
4.58 
0.70 


0.85 
0.86 


<•> 
<2 

0.67 
L55 
2.11 
2.24 
0.45 
1.90 
0.57 

1.77 
L25 


3.54 
2.84 
•L58 


0.69 


a  00 

1.40 
0.00 

(«) 

8.94 
0.03 
0.50 
0.13 
0.26 
0.00 
0.00 
0.60 
0.45 
0.15 

6.31 
485 
2.30 
7.62 


•3.40 
2.50 
0.52 
2.16 
2.20 


Inches. 
3.33 
2.72 
2.75 
2.79 
13.54 
•L98 
467 
L50 
2.92 

462 
8.91 
471 
a  91 
3.66 
417 
6.18 

458 
6.09 

3.93 


InduL 
408 
4.68 
294 
423 
212 
1.25 
3.10 
228 
168 

L58 
1.97 
0.96 
318 
132 
474 
6.68 

240 

a  34 

0 

(4) 

<4) 

418 

3.09 


S 
(«) 

2.75 
2.41 
6.40 
1.68 
1.85 
3.44 
8.86 
L68 
465 
10.26 
2.07 
488 
3.38 
417 

457 
425 
414 
482 

O 

"7.60 
L82 
481 
7.51 
5. 68 
451 
L86 


1.75 
LOO 

•Station  dosed. 


210 

•Lie 
f) 

L12 

L77 
0.24 

a  « 

304 
LOO 
0.69 
149 

111 
0.89 
LOS 
101 
6» 
1» 

9.84 
606 
7.0B 
169 


111 
0,50 
154 
L« 
L96 
Llf 
149 
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Table  $howing  precipitation  at  special  cotton-region  stations,  £c— Continued. 


Atlanta,  Ga.— Continued. 

Madison,  Ga 

Newnan,  Oft.  < 


Spartanburg,  8.  C 
Toecoa,  Ga 


West  Point,  Ga  ........ 

Montgomery,  Ala. : 

Birmingham,  Ala 

Calera,  Ala 

DemonoUs,  Ala 

Eufaula,  Ala 

Fort  Deposit,  Ala 

Greenville,  Ala 

Marion,  Ala 

Opelika,  Ala 

Pine  Apple,  Ala 

Selma,  Ala 

Talladega,  Ala 

Tuscaloosa,  Ala 

Uniontown,  Ala 

Mobile,  Ala.: 

Aberdeen,  Miss 

Coloin  bus,  Misa 

Evergreen,  Ala 

Livingston,  Ala 

Macon,  Misa 

Okolona,  Misa 

State  Line,  Misa 

Waynesboroagh,  Misa  . 
Stw  Orleans,  La. : 

Alexandria.  La 

Brookhaven,  Miss 

Cheneyville,  La 

Conahatta  Chute,  La  . . . 

Franklin,  La 

Lafayette,  La » 

Mind  en,  La 

*  Morgan  Citv,  La 

Xatches,  Miss 

Natchitoches,  La 

New  Iberia,  La 

Opelousas,La 

Pass  Christian,  Misa.  .. 

ifcranton,  Mias 

Terre  Bonne.  La 

„    WhiteviUe,  La 

Galveston,  Tex. : 

Austin,  Tex 

Btaomont,  Tex 

Helton,  Tex 

Colombia,  Tex 

Corsicana,  Tex.... 

Cuero,  Tex 

Dallas,  Tex 

BearnetTex 

Hempstead,  Tex 

Houston,  Tex 

Hnntaville,  Tex 


Longview/Tex. 
LoJing,  Tex .... 


Orange,  Tex. 
8anAntc 


— ntonto,  Tex  ... 

Sour  Lake,  Tex 

Tyler,  Tex , 

Waco,  Tex 

Weatherford,Tex.. 

Ti  Weimar,  Tex 

Little  Hock,  Ark. : 

Arkansas  City,  Ark. 

Brinkley,Ark. 

Devall'sBlnlfArk.. 

Helena,  Ark 

Kensett,  Ark 

'Station  closed. 
*No  record. 


I 


Inehet. 

1.09 
1.18 
0.72 
0.43 
2.10 

0.77 
1.30 
1.02 


3.23 


2.94 
1.26 
0.71 
0.30 
1.45 
0.10 

0.95 
1.39 


0.11 
0.06 
2.97 
1.12 

8.10 
4.94 
3.52 
2.55 
8.90 
(•) 


5.30 


0.70 
1.26 


0.81 
1.69 
4.69 
8.98 

6.28 
6.26 
2.63 


1.21 
1.71 
2.02 
L22 
2.04 
2.20 
L55 
0.17 
4.03 
0.40 


8.37 

0.17 

0.89 

<*) 

0.55 

(») 

2.06 

2.08 


Inches. 
2.99 
6.47 
1.68 
4.03 
2.57 

5.56 
0.11 
4.52 


3.75 


2.50 
1.68 
3. 65 
1.31 
2.05 
1.77 

2.80 
4.62 


0.05 
0.69 
1.11 
(*) 

0.80 
3.73 
2. 12 
0.06 
1.99 
(*) 


1.62 


1.05 
1.08 


0.44 
1.08 
2.01 
2.00 

0.13 

0.05 


0.02 
0.26 
1.34 

P. 

0.37 
0.95 
0.08 
0.00 
0.23 
0.64 
8.44 
0.26 
0.19 

<•) 
0.02 

(') 

2.40 

0.09 


0.99  ! 


8.13 


Inehet. 
1.40 
0.50 
2.96 
1.29 
0.75 

(*) 

1.50 

0.23 


s 

_&_ 

Inehet. 
1.63 
3.13 
3.37 
2.97 
2.46 

0.06 
0.17 
1.27 


0.60 


0.60 
0.48 
0.37 
0.04 
1.95 
0.25 

1.34 
0.07 


0.10 
0.20 
0.16 
0.00 

fc) 

1.81 

1.71 

2.16 

0.65 

(•> 

6.10 


0.00 
1.25 


0.01 
1.59 
2.14 
1.75 

3.65 

0.24 


0.20 
4  68 
1.50 
1.65 
2.38 
7.45 
2.00 

5.50 

0.14 

1.98 

1.75 

1.75 

1.39 

C) 

2.94 

p»i 

0.21 


2.40 


■  Record  incomplete. 
«  20  days  only. 

6730  SIO 22 


■  19  days  only. 
•  Inappreciable. 


1.18 


2.58 
1.05 
1.32 
0.30 
0.40 
0.45 

6.56 
3.74 


2.60 
1.71 
»1.18 
<*) 

2.30 
7.09 
0.04 
3.10 
»0.87 


»1.81 


1884. 


p. 


Inehet. 
4.24 
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APPENDIX    65. 

Table  showing  ike  average  number  of  clear,  fair,  and  cloud*  dam  at  itdm*  0/  fa  Sfw| 

^fcorwtfm.04  wok,** 


Stations. 


Albany,  N.  T . 

Alpena,  Mich 

Apache,  Fort,  Aria 

Assinaboine,  Fort,  Mont 

Atlanta,  Ga 

Atlantic  City,  N.J .. 

A u frusta,  Ga. 

Baltimore,  M<1 

Barnegat  City,  N.  J 

Bennett,  Fort,  Dak 

Benton,  Fort,  Mont 

Bismarck,  Dak 

Block  Island.  R.  I 

Bois6City,  Idaho 

Boston,  Mass    

Brownsville,  Tex 

Buffalo,  N.  Y    

Buford,  Fort,  Dak -. 

Cairo,  111 

Cape  llenry ,  Va 

Cape  May,  N.J .... 

Cape  Mendocino,  Cal 

Cedar  Keys,  Fla 

C 1 1  arl eaton ,  S.C 

Charlotte^,  N.  C 

Chattanooga,  Tenn 

C hey enne,  Wyo 

Chicago,  111 

Chincoteagne,  Va 

Cincinnati,  Ohio  .. 

Cleveland,  Ohio.. 

Columbus,  Ohio. 

Concho,  Fort,  Tex 

Custer,  Fort,  Mont 

Davenport,  Iowa 

Davis,  Fort,  Tex 

Dayton,  Wash  T 

Deadwood,  Dak 

Delaware  Breakwater,  Del. . . 

Denver,  Colo 

Des  Moines,  Iowa 

Detroit,  Mich 

Dodge  City,  Kans 

Dubuque,  *Iowa 

Duluth,  Minn 

Kastport,  Mo 

Elliott,  Fort,  Tex 

El  Paso,  Tex 

Erie,  Pa 

Escan aba,  Mich 

Fort  Smith,  Ark 

Galveston.  Tex -- 

Grand  Haven,  Mich 

Grant,  Fort,  Aria 

Hatteras,  N.C  ., 

Helena,  Mont., 

Huron,  Dak -. 

Indianapolis,  Ind 

Indianola,  Tex 

Jacksonville,  Fla 

Keokuk,  Iowa 

Kev  West,  Fla 

Kitty  Hawk,  N.C 

Knoxville,  Tenn 

La  Crosse,  Wis 


6. 1  12.  5  12.  4 
2.  5  11.  7-WL  8 
15.0  9.8  5.0 
6.014.310.7 


5.4  11.813.8!  7.8  a  6  11. 
7.910.7  12.4  8.910.0  9. 
10.6  9.610.81  7.811.8  R 
7. 013. 2  ia8  7.912.5'  7. 
7.011.912.1;  a  2  10. 5   9. 


7.0 
6.0 
10.2 

a? 

0.  0 
7.  B 

K  1 
1.4 
9.  1 
6.  C 


January. 


—      * 


Febmary. 


a  oio.  a  9. 

5.910.711. 
13.6  9.4,  5. 

9.810. 4  a 


March. 


ia0  6.0,  9.7  10.7  7. 
11.513.  5j  7.211.2!  9. 

u.  2  a.  6|  a  3  n.  o  a 
ia7!  a  6iio.  4i2.(i  5. 

9.815.2)  5.3  9.  2ia 
10.213.0   9.3    a  910. 

8.114.8    7.2    Ml  13. 

9.  2  20.  4!  4.710,7)12. 
14.8    7.1  10.711.1    a 


1L712.7 
7.211.112.7 

11.  ©I  9.011.0 

12,  713.7i  4.6 
a  5  14.  7   7. 
9.510.5U.0 
5.  6  10.  8 14  6 
a  7|  9.  6  14.  7 


7.  7|10.  alio. 

8.511.1  a 

10.7  7.510. 
18.0,  7.0l  8. 
13.  8j  9.  2|  a 
11.2  9.1  7. 
9.0  8.0,11. 
7.  2  10.  2  10. 
13.  2ia  8  4.012.5112,0  3. 
7. 8  12. 9 10.  31  a  8  11. 3  a 
4.  7  13.0ia  31  7.314.31  a 
4.810.2iao!  a  9  9.812. 
2.8  a  4  19.8  4.7  11.7  11. 
3.2  11.4  16.4    4.2  10.213, 

14.2!  a  2  aeia2'  7.21  a 

9.3ia4   6.3   4.317.71  a 
a  3  11.211.5'  8.010.8    9. 

ia4  9.2  a  4  is.  e  a  9  a 

1.8!10.019.2j  6.210.5  11. 

u.o ix5  as]  a 6 14,0!  a 


3.0 

15.8 
11.0 

as 

It. 6 

a 

10.4 
7.1 

17.0 
17.4 

2.2 

4.0 
9.5 

a  1 

1.9 
ias 
5.3 
11 

a  o 
a  a 

7.9 
9.0 
5.4 
11.3 
9.7 

0.1 

9.0 


13.0 
11.4 
11.0 
9.6 
10.  0 
12.5 
11.3 
12.3 

as 

10.4 
10.1 

ia2 

ao 

9.2 

ae 
9.6 

15.3 
16.3 

ias 

10.5 
12-5 
12.8 
11.7 
14.7 
12.0 
10.2 


15. 01  R  8  1" .2  9. 
3.813.0lll.7  a 
9.010.010.41  7. 

17.6!  a  8  13.  4  11. 
9.4  12.6   9.2!  6. 

12.31  7.7  10.210. 

9. 3  a  5;  9. 8  a 

11.  6   7,  0  11. 1 10. 

7. 21a  3;  a  51  a 

3.2  17.9  6.3  4. 
ia7|  4.611.112. 

ia2  a  an.  6  ia 
12.9  ao  7.01a 


6  a 
6  a 
21a 
3  9. 
ill. 

3  9. 

612. 

8  8. 

5  C. 
8!  7. 

8,  7. 

9,  a 

211. 
7|  a 
0  a 

0  7. 
si  a 

4  a 

1  8. 

6  8. 
0  10. 
0  20. 
214. 

9  12 

1  a 

8  11, 

7  11 

0  7. 
41  9. 

5|  a 

8  4. 

1  a 

h  15. 

2  7. 

4  7. 
7  17. 
510. 

7|a 
2  7. 

5  it, 

0:  a 

4111. 

3!  a 

910. 

1  «• 
4  13. 
0  20. 


112.9 

412.5 
6   7.6 


12,0 
12.1 


8011.810.7 
9.311.5  9.2 


li.  1    v.  a  u.  *>  »  - 
.„  4.8iao:ta4  LJ23«i 
7,12.0   9.3  8  014.7  7.3]  8.5.1  J  J  M 
610.4    9.0;  9.413.0  I-KJJ} 

2  11.810.0  9,310010.71  9.6U      ' 
210.1    R  710. 8 11.6  7.6>.12.«lf*  a 
911.5|10.6  7.512.6  ajlOM]? 
4  14.210.4   7.611.111-3 
015.3    a7ia3l!.411.>JJ  X «u 

siaoias1  9.012.0  JJJJ^S 

412.911.7  7.712.*  J  J  \\  */}l[ 
.712.01  7.3U.712.3  MJ.5  J 

3  12.5  9.2,  7.713.3  MJffiJi 

,7   9.512,8  6912.011.117.4    •» 
6il0.4|13.0!a4il3.7  *;»»}.?{ 
112.013.9  6311  911-8  9 
613.6   8.810.611.8  7-«  J»  H  ^ 

8ii.7io.5-  a e:ii-7  »•*  J!hti 

4l2.5n».l;9.9|9.910.2  2;0liH; 
710.8   7.5I12.011^JJ»»J; 

413.8  asiaeiiJJJ ,J5f;Sr 

0  ao  11.010.012.4  7-jiaj 

4  13.9   5.7  89119^  7.2  j.    4J 

1 13.010.9.  a ut i  fj"-!i-!j, 
5iai  8.4  aoiaf.f»j;ji  . 

1  11.913.0^  aSlUlJJ.jJ;, 
312.214.5  7. 3 12.9  9.8  [|» J    , 


8,18.  Sii  oji  mil 

*  ?••;'*  11 


13.  5|  7.  4  10. 2 
20.5:  a  0(10.  8 

a  6 13. 2  a  8 


10.4    8.0 
13. 4  a  0 

4.510.5 

ia  2  a  5 

10. 6  a  1 

HI  9.7 

13.9  5.9 
5.011.7 
9.3   9. 

14.7  7. 
12. 6!  a  5  a  7 


12.0 
14,7 


11,5  ao 
3 


9.4 
11. 0 
10.4 
11.1 
lit 
as 
a  6 


3  10.5 
912.5 

8   7.6 


2  69  •»%»;. 

8   7.0  2.822.5  a^jJJUil; 

9ii.3  14.81  asiaa 

612.3111.1    8412.6  9 

0  12.O1O.O14.0  9.0- 

SH-feaJSHiii 


0 

3  i*. 

913.013.  Ii  0-212.0 
8   ao   5.220.5  85! 
-  11.0  0. 7  14, 3 

ai 

11.0 

13.  B 


915. 
710. 
4  9. 
11.8  7.7  a 


011.0 
7U.0 

oiao 

M0.6 
9  14.3 
7  13.  0 

0  14.  4  «* 
8J12.6  2.7 
211.6   9.2 

1  1 1.  4  10. 1 
3  12.  a  ft  9 


8513-8 

...  7.2,13.| 
9.81  R71 

asaor 
5.01- 

13913 

9. 4  ia  * 

a  sift J  J}1  » 

am>*T'* 


12.  * 
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Service,  United  States  Army,  for  each  month  of  the  year.  (  Compiled  from  the  commencement  of 
nduding  December,  1883.) 


June. 


July. 


August. 


September. 


October. 


November. 


December. 


i 


I 


i 


8.118.3 
8.7117 
►3.014.8 
12. 5.11. 0 
7.4:114 
19115 
14113 
7.2116 
7.0.118 
10.312.0 
9. 2  14. 4 
6.415,9 
10. 3  14. 3 
11.514.3 


adiioiis 

16J11.1       - 
2.2 


9.3 


14.2 
13.0 


7.212.3 


0.513.61C1 
0L91&4 


no 

10.4 


13.4 
14.4 


6.2  0.1 


0.214.5 


0.0 
15.3 

7.7  iao 

5.414.7 
4.217.3 


15.8 
13.7 
13.0 
15.1 
12.3 
12.3 


11.3 
10.7 
16.3 


12.8  6.4 
14.1  5.6 
14.0;  6.3 
18.5  2.2 


0.2 

as 

17.0 
12.8 


11.7 
11.0 
11 
13.0 


0.1 
0.8 


11 
6.4 


40  22.4 


6.814.6  0.611.611.2 
10. 3  0. 6 10. 6  10. 6 


11.1 

1  115.2!  7.7 
10.  HI  1.0'  0.0 


4.2 
7.2 


8.5 
11.2 


10.3 


12.5 


&0  12.8 


6,6  9.7 


7.71L9114   7.313.0 

1-.712.7   ~  '■"  "'  ~ 

7. 3  14. 2 

8.0148 

9 4  14. 8 
10. 3  13.  5 


1J.5  9.6 


&  613. 3  14. 2 
1  5j  a  2  15. 5 
6.613.014.6 
5. 8 11. 9 12. 6 
6.21  8.615.3 
7.912.711.0 


14. 3,  7. 0 
11 7i  5.0 
11.8  3.0 


21.0  6.0  0.020. Oj  5.0 

a 2 18.0  181L5142 

0  514.3  6.210.414.6 

*.0i;..a  17j  7.4,118 

n.815.4  nii^iie 

lt.313.4  5.311513.2 


T.414, 

7. 5  ia 


12.012.5 
0.016.2 
0.213.2 
0.615.7 


ai 

—  .  4.5 
6.312.9(10.8 
a*  1X8  7.7   __. 

p.213.2  ao  i8ii4 

1\7114  1913.712.7 

8.7110  5.311.716.3 

7.114.8  a  1I10.71&  I 

K811.3  1.9,11511.7 

H.01X2  a8|ia510.5 

7.417.0  16,110110 

7.214.8  ao|iaoi4.2 

13712.7  3.6(12.614.2 

5  813.6ia6llO.6l4. 
8.41X3  8  8  9.814. 

1LC14.0  4411714. 

5.212.9  11.9  1414.„ 

6  51X3112  0.615.4 
5. 2 1L  6118;  1214. 

*«  HO,  4.811211. 

*M  1011211217. 

J.  7,1X8  7.6ia5;i5. 
li  J14"!'  7.5iaijl4. 
U0J1X5  1611.011. 
1i»)13.4  4  8,11811 

9.  V1X  7,  18144  12. 
19.5j8.7iL8  7.811 

£**•  14  1814™ 

3^15.2  13148142 
120,115!  1 5iL0  14  3 

&61X8  16  lill4 


10.3 

117 

110 

11 

21.3 

11.4 
3.51  °*9 
6. 3*10. 4 
I  11 
I  148 
7  18 
7  12.9 
'      25:5  10 

11.7 
6.0   0.2 

t.     ao 

3 .  -  ao 

I  12.3 
115 
10.7 


r,     1!  2 
4      12.5 
;      14  0117 
X  0  11 8 11 0 


115  18 


9     21. 0 


11511.2 
16117 


7.2 
18 


142 
11.1 


117 


110 


7.7  10.8 


110 
113 
13 
11.0 
111 
140 
11.2 
1?.3 
14  3 


16  0.5 


145  48 
145  7.3 


110 
116 
14  6 
116 
115 


I     116112.8  7.7 


114 
11.0 


112119  19119118 


10 


Mil  91 
MU7 
&2JI&4 

iaiia.6 

112112 
a  5 14. 7 
MIX8 


6  11014.2 
I  11014.0 
I  11.0 
6.  ;U1.4118 
r>.  i;  14. 8 11  o 
G  J-  9.414  5 
an   19119 

ii.  h  a  oil.  6 
h.  oil  o:ii  4 
14114118 
1511.3142 
1 2  10. 4  11 8 
1 0  11 0[ll  6 
17110  14.0 
4014  0118 
7.2  12110 
a  4  a  7  U.  3 


17112116 
1511211 
11.4  1411 
12  1711 
10  1011 
1811314 
7.8111.011 


10115 
18117 
7.611.0 
12112 
48  17 
10  15 
15  11 
10  12 


141 

117 

113 

110 

211 
^-116   ..„_<. 
12  1 9  14  8  1 8 14  1 
121L0ill0!  141117 


11 5  11 5 


11.7 
18 
17.2 
10.8 


115 
110 
17 
9.9 


lOiH.8116 


4.* 
10 
18 
7.2 
41 
9.3 


11 
10 
15 
11.2 
118 
9. 


14 
110 
117 
10.7 
110 


114 
11.6 
11.8 
10.4 
14 
5,5 
115' 
11 5 10. 6, 


0.5  216 
115 


1410.6 


118 
115 


10.8 
116 
9.7 


110117 


11.2 


113 


11.210.8 


14 


11.4 


115115 


111 


116 


15.811.2 


114  18 


14  5 


113 


::      115112  13116  12 


181112 


1017.0  18 


1011.3 


110 


18 
4.2 
7.1 
12 
11.5 
461 
1.8 
15 
7.8 
45 
10 


9.2 
148 
14 

ao 
ai 


112 
119 
11.8 
13.4 
11.7 
115 


16  119 
0.2     7.6 

14  16 
10  111 
10  118 
10  14.8 
10,  140 
10  113 
10,  14  0 
16;  10.4 
4  6  10.0 
1 8  15. 1 
14i    0.1 

15  10.0 
10,  10.7 

12  17 
7. 0|  10 
18i  144 
10|    18 

13  18 
4  8  115 
12     12 


17. 5*  1 2 
21.3  12, 
1 711 2 


7.8 
115 
115 
42)116 
18H15 
1L0  9.0 


115  10118 


117 
15 
11.8 
110 

ao 

11.0 
10.8 


110  4  811.3  13.3 


11.3 
117 


19110 
1 1 11 2 
5. 0  1 9  11 6 
1 5  1 2  11 1 
18  42 
7.2J1L1 


113 
10.9 
9.6 
1L7 


12 
7.8 
42 
15 
7.0 
8.9 
12 
10.3 
U.4 
13 
15 
9.1 
15 
10 
5.7 
16 
2.5 
10.0 
2.4 
14 
17 
5.1 
8.6 
7.7 
16 
10 
14 
7.6 


14  8 
11.8 
112 
10.5 
16 
110 
17 
7.0 
7.6 
112 
216 
7.4 
6.3 
10 
14  6 
11 
23.2 

ao 

8.8 
17 
9.6 
14  6 
11.5 
10, 
10 
11.9, 
148, 
10. 


11 6> 
118 

18 
110 
111 
110 
111 
112 
111 
141 
118 
110 
110 
111 
11.4 
116 
10.7 
118 
119 
112 

7-9 
115 

15 
110 
111 
110, 
11 61 
116 
11 2' 
11.  3, 
113 
12-7 
110 
118 
12-0 

9.3 
110 
11 7 
11  o' 

18 
11-  8! 
Ill 

8-7 
12- 6 

9-5. 
11. 1 

7-3 

7-8 

12 
11-0 
130 
10-5 
10-5 

6-6 
15-0 
15-7| 
14-7; 
127, 
11-7 
118 

13- o; 

118, 
119 
10 
11. 5 


113 
118 

1.8 

15 

17 

12 

6.7 

7.7 

H 

7.8 
11.2 

9.5 

7.8 

16 

9.9 

4.5 
118 

16 

7.0 

ao 
as 

4.5 

4.2 

7.0 
10.4 

14 

13 

9.3 

18 

9.0 
110 

9.3 

16 

14 
10.2 

8.2 

9.8 

5.5 

9.2 

10 

17 
10.4 

13  12.0. 
11.7  10 
14.5  5.1 1 
11 3     5. 41 

7.5   11 8| 

0.0  20.0, 
14  4  1.  81 
14. 7i    3.0' 

ao;  10.0 

6.0  10.4! 
114,    3.0 

13,  19.5 

10     8.3 

15  18 
10.6!  11.3 

17,     11 

4  8i     9.7! 

I2j  9.8 
10.0     5.1 

7.2   11.2 

1»  10.7, 

7.2  15 
10.61    10 


45 
1.8 
21.8 
12 
10.2 
0.7 
114 
0.8 
0.6 
0.0 
18; 
19 
10.0 
10.3 
17 
8.5 
12 
10, 
16 
10.0 
10.0 
11.5! 
118, 
11.5 
11.8 
114 
13.4 
6.6 
10.5 
7.2 
13 
10 
116 
14 
7.1 
13.8 
9.5 
14  0 
9.5 
14  7 
10.7 
5.0 


1L4 

11.4 
12 
110 
1 

10.8 

10.1 

11.1 

10.4 

14.2 

14.2 

115, 

110 

10.6, 

114 

HO* 

15 

114! 

10.5 

0.3 

13 

14.5, 

10.2 

10.5 

7.0, 

9.41 

12.  3 

10.1 

11.0 

11. 41 

9.5 

115, 

9.0j 

112 

11.3, 

7.2 

10.5! 

9.71 

112 

1171 

11.3 

10.0 

11. 4| 

11.7 

ll.l| 

10.8 

7.3 

6.8 

19 

11.2 

115; 

10. 5 

9.5 

7.8; 

1171 

14  7 

12.0 

10.2 

11.6 

11.1 

11:8 

114 

11.1 

117 

11.2! 


141 
118 
15 

a8 
0.5 
10.0 
0.5 
0.1 
10.0 

18 
110 
0.6 
10 
0.1 
10.0 
0.5 
113 
7.6 
10.0 
10.7 
1L7 
4  0 
10 

ao 
10.3 
10.2 

4.3 

13. 3 

8.5 
11.4 

17.2 

11.5 
18 
7.4 

11.6 
0.0 

110 
13 

10.3 
4  0 
10 

14.1 
5.7! 

1X3 

13.8| 

13.8> 
5.0, 
12 

113 

112 
7.5 
0.1 

17.5 
17i 
10' 
15, 
17| 

13.  7| 


17 

0.1 

111! 

14 
12 
10.  tf 
118 


41 
1.6 

17.5 
0.0 
15 
14 

10.0 
10 

ao 

15 
4  7 

a2 
as 
7.0 
7.3 
7.6 
0.6 

14 

7.8 

ao 
0.5 

11 0> 
14.0, 
11.7, 
0.31 
8.6 
1X4 
6.7i 
0.1 
6.0 
10, 
10 
14  7i 

M 

17.41 
141 
11. 01 

15; 

14  7| 
17; 
14| 

ll.o; 
5.5, 
7  8 
6.8 

18.0 

21.3 
1.5 
3.6 

11.0 
17 
1.5 

17.7 
7.0 
8.0 

10.3 
6.2 
8.6 

112 
12 

11.  Oi 
19 
8.5 
12 


11.1 1  15.8 
16  20.0 
9. 2     4  3 

14.2  7.8 

11.7,  10.8 

11.5  10.1 

10.6  9.5 
11 7i  9.3 
11 7i  10.3 
111  7.5 
115     9.8 

14.3  15 
14  0!    a  5 

9.4  14.6 
11.3!  114 
11.9  11.5 

12i  22.2 
14  5;  7.1 
10.6!  W.7 
11.9.  11.1 

9.4  12.1 
15.0     4.0 

11.4  5.6 
10. 7i  16 
11.5,  10.2 
10.6  11.8 
1X4,    4.2 

11.8.  115 
13. 8  8. 6 
119   14.1 

15  10.5 
10.5,  17.5 

10  13 
12.0  11.4 
111  12.7 

9.4     3.2 

9.4  112 
13. 2     18 


115 

9.0 

13.5 

2.8 

13.5 

10.8 

11.6 

17.0 

12.1 

7.0 

no 

10  9 

13.5 

113 

11.6 

13.6 

18 

12 

7.8 

1.9 

17 

218 

11.7 

117 

10.5 

15 

10.6 

11.8 

7.6 

21.9 

8.0 

13 

113 

7.7 

14.0 

9.0 

14.0 

6.7 

111 

1\7 

10.6 

11.9 

110 

18 

11.3 

14.5 

115 

4  5 

14  0 

11 

10.4 

12.1 

114   114 
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Table  showing  the  average  number  ©/  cfar, 


Stations. 


January. 


February. 


i  * 


March. 


ApriL 


III 


m* 


Ml 

O  Ik   C 


'Is 


Leavenworth,  Kane 

Lewiston,  Idaho 

Little  Rock 

Lou  Angeles,  Cat 

Louisville,  Ky 

Lynchburg,  va 

Mackinaw  City,  Mich 

Macoo,  Fort,  N.O 

Maginnis,  Fort,  Mont 

Marque  tie,  Mich 

Memphis,  Tenn 

Milwaukee.  Wis 

Mobile,  Ala 

Montgomery.  Ala 

Moorhead,  Minn 

Mount  Washington,  K.  &  . 

Nashville,  Tenn 

New  Haven,  Conn 

New  London,  Conn 

New  Orleans,  La 

New  York  City 

Norfolk,  Va 

North  Platte,  Nabr 

Olympia,  Wash.  T 

Omaha,  Nebr 

Oswepo,X.  Y 

Palestine,  Tex 

Pensacala,  Fla . 


0.611.0114  9,011.0 
8.2  7.820.0  6.8  0.2 


6.8 
17.5 
6.3 


10.013.6  8.0  6.5 
a  5|  6. 0 18. 0  0. 5 
0.2J15.6  6.710.5 

11.810.4   0.311.3 


8.2 
13.2 
13.7 

6.7 
11.0 
6 


8.8J13.2  9.0  aOiai110.*6.811j!ft 
0.8J12.C  8.2  P.  2|10. 51ft  8j  8-513.5,1 
11.  o!  8.210.812.3ia5:7.2ia5115(K' 


8.016.012.0  8.0   9.0110 

4.013.7.13.8  &  011.1   8.1 

2.0  14.0  15.0  H.  0  15.0   ft.0 

3.7,12.  tf  14.7  5.110.812.3 

7.7   a 0.14. 3  8.2   12;I1.8 

5.016.210.8  6.012.6  0.6 


12.510.8 
7.5,11.3 
1L0|10.7 
1L0  1L0 


7.7 
12,2 


11212.*  7.»,ll»lL»i: 

8.  *jii.  o  ia  4jii-2  n.6j ».: 


7.612.211.2 


9.8  10.2 


&2lll. 611.0  a  7  10.0 
a  0""«  1.014.0  7.210.2 


10.015.0,  ao 
4.3lia6iai 
a7iia7ji4.6 
a  ill. 9 11.0 
a  9:13.1!  9.0 

7.612.2jll.2 
7. 6 1L  6 11. 8 
1811.21L0 


7. 3  12. 4 
5.8  a 4 

a 4|  as 

a  510. 4 


8.6 


as 

11.4 


10.811.2 
13j  5.7 
14.0  5.7 
11  <Jl  a  6 


12.0 
7.0 


a4ia2lll.2}8»11711.«ii 
9.0 

as 

15.0 


7.0114.0  as;  5. 911  Oil* 
aS  9.3117  &016.T.U 
7.0|ll01LO!5.©lup 

aakai  atjamji: 


ias 
10.5 
10.2 


1L0 10.411 4 


0  a7i3.7  aojaum* 

iia2lia«»2iii3ii>*- 

9i6ia4iaslai.ii.3Hi  u 

15.7   a6  ft 014.0  laailLj1' 

9,316  0  loiioiso  7.J11..U: 

1    /.tn    a'  1  a'i4  l    i 


11.0lL4  7.0;i2.4  a7  9.5118  -  , 

..___._  9. 3j  7.512,611.0  aei2.ni.3;a»i2.f?! 

10, 8  10. 5l  a  9:  a  8,12. 7  9.5  7.913.4  &7  10.4111  , 

a s ia 5  I4io.iui6ii3ia6io.s  ailiosiiji. 

9.7   7.513.510.0  7.6U4ia«a7UM: 


aoias  -.,  . _ .  

a 6io. 9  1711011 8 112  is  ias 


a  3,12. 11  9.6 

1.2  7.222.6 

ia  o|i  1. 0 10. 0 

5.8114.510.7 
Philadelphia,  Pa a  511. 513.0 


11.8  14.11  5  610. 312.91  5.  0J  a  9 
11  9.219.7  2.7|  a  818.71  3.7 
..  .  -   a.310.5  a4|  ft2 

a  5;  a  8 


Pike's  Peak, Colo 18.811.6  5.  01  9.9110  as 


Pittsburg,  Pa 4.0 

Port  Huron,  Mich a  3 

Portland,  Me 9.7 

Portland,  Oreg I  a  4 

Presrott,  Aria ia4 


Prorincetown,  Mass '  3.015.013.0 


Reciniuff.Cal    .117 

Bio  Grande  City,  Tex 7.5 

Rochester,  N.  Y L5 

Rnscburg. Oreg 12 

Sacramento,  Cal 12.5 

------  ag 

ao 


Saint  Louis,  Mo  . 

Saint  Michael's,  Fort,  Alaska . 

Saint  Paul,  Minn 

Saint  Vincent,  Minn 

Salt  Lake  City,  Utah 

Stn  Diego, Cal 

S.tnd  tiakv,  Ohio 

Sandy  Hook,  N.  J 

San  Francisco,  Cal 

Savannah,  Ga 

Shaw,  For t>  Mont 

Shreveport,  La 

Sill.  Fort,  Ind.  T 

Sitka,  Alaska 

Smithville.N.C  

Spokane  Fall*,  Wash.T 

Springfield.  Ill 

Stockton,  Fort,  Tex 

Thomas,  Camp,  Aria 

Toledo.  Ohio 

Uu  lush ka,  Alaska 

Vicksbonr,  Miss 

Washington  City 

West  Las  Animas,  Colo 

Wilmington,  N.  C 

Yankton,  Dak 

Yuma,  Ariz 


11.415.6 
12. 3  15. 4 
12,0  ft3 
7. 02a  6 
10.2  a  4 


8.3  9.0 
11.212.3 

a  221.  3 
10. 0  ia  8 

9.8  a  7 
11.310.9 

0.115.312,7!  ao 

aoiiaoiao;  a  8 10.4 

a  4  a  01a  0 

11.6,  7.7J118 

a  51  a  011. 3 


ao 
a  0  ia  8 

7.7la2 


ia«j  4.2 
0  ia  0,  a  3 


a  OIL  6 

aiiLi 

9.811.2 

as!  a 3 


lao;  7.9  a4 


a  5  ia  5 
ia  8|  a  7 


a  s!  a  2 
a  3 10. 8 

a7f7.8 

12.0,  a  8 
a  5  ia  5 


9. 8  ia  8 

7.811.6 
11.311.2 
4. 9 10. 8 
7.711.8 
11 0  9. 6 
ft  0 10. 8 
a  3 16.0 
7. 8 10. 2 

lasia? 
4.011.0 

7.2:12,0 

a  01a  5 

7. 2 11.  5 
20.71  5.5 


117,118  4.0 


a  o  11. 0 
L8i  ao 
ao  0.9 

a  OIL  8 


12.01L0  ao 


a  01a  4 
ia  9 14. 1 

8  ai 


15.8 
11.5 

9.4 
11.2 

8.7 

iao 
ao 
iao 
11.8 

14.5 
113 


5410.4 
9.1U.0 
ft  6 10. 3 

a  1 10. 0 
a  7 11 7 


4.8.17.0  7.71  15  2L  6 


ia4 

24.2 
14.2 
112 


1114 
4.7 


7.4 


1L6 

ao 

11 


0.5 
10.0 


11.0 
110 
7.  2|  7. 2 
116  4.4 


10 

a7 
as 

14.1 


17.4 
7.0 


14.01124  i8iifti7 


118 

ao 


17.0  7.8 


11. e;  a6|ii2;n.8jaoao;iuj; 
n.oiai  7.  alias  11*  *****' 


118 
7.7 
17 

as 
ao;  7.7 
in.  2  ia  4 
7.9  a  7 

114'  1811 

ai!  7.4 


14.1  ao  aouo  ai|  *«*•;;* 

10.5118  13jl2.8jia9!5,HlL:t': 

112  16  aa-iaaiao  7.iij*ij. 

112ia6  a  7,11 4 12  9**1; \\\ 

H7H.0  7.6|ia5|  aw  aojiis  &; 


a4115ll0.0  7.5  15ll22}a»ll.«;»iJ* 
113   7.D.11.5110  7. 811. 2111. 011. 3 laS*. 


atjiams 


iaoln.012.3  • 


7.0-116  12|  12118]  i-Jjj!1*' 
a 8   18213  7.3)142*  J  J'  1-. 

ias  7.5iao]i2olao  soijoj? 


7.1*1*0!  &**' 


9.714. 0|  4.811.214.5  &J1J*1- 

7.7  7.Jiamaaj*»J1;-};- 


a81l.81L4i  7.8U41L 


110  1817.3 
_. .  1L8111.7;  18 
1.0  1224.0,  10 


19 


181L8 
115  15 

a  7  7.9 

18110 
112   16  1 


119.10.2116)11 
16,  7.81171L 


1L61L6 


.81  aim 

L4J211  II 


11  f 


1111.4 
1 6 10. 7 

us  as 

a91L7 
9.7il3.2-  7.3 
15<  9.711.2 
7.3110110,12. 
10. 2i  10  15 


ii2iaiUaa3i*J*2*  Ji>« 
110I117  aipifJ^SKf.l, 
iao]  7.311. 3n»  4.4:  **»'*! 
liijiao  MiiflafiMJ':; 
ii7j  I6i12b1.il  7.9  Aoteiij 

14.7  19  7.31211a* iftu;  •; 


u.4|  arn.  21H 
lis  10110 12  c 

6|  191  17114 


aiwsiijf 

8017.01"*}; 

H7ia6lll31L8j4.91a71jM 

1014.7  18 .*&*•*  HJj!i? 
10.2  16,  1611.11  ifjiijg:? 

iiSi7!a8iiSa^8J»J:. 


a  lino  a 

1  Oil  0)14. 0110(11.5115  & 

i4iio|iL6^ai  a 
amioiiL?  a 

LSptfrj&qt 


lasii'** 

|55»f!i 

a«u5J*' 
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June. 


&317.5 
7.9  13. 4 
a  8 13. 7 


July. 


14. 01  5. 


a211.4._ 
flL7.UL811. 
2.81L613. 
4  3ll0.4,A 
&6J1&0 
R  2  10. 2 
11. 0{  6,0 
&0,  0.0 

aoiiae 

8. 2  0. 8 
6.410.6... 
7. 5|  ft  0 10. 
€L«  0.0 14. _ 
R21  7.816.4 
-.-._.    7. 31  ft  8  16. 8 
6.4ia013.6,  6.111.0 


I  .2    £ 


August.    1  September. 


41  4.812.4*11.0 
6i  2.117.6,  7.7 
S\  4.  0  15. 41  0. 0 
7|  1. 3,17.  ljll.  6 


613.812. 

5;2L8,  7. 

016.210. 

016.013. 

7 11. 5 13.7|  5.811.5 

6!10. 2ll  1. 


,1113.411.1 


a 2  &515. 

a 7i  aoia 
*..*«..  6. 5]  a  8 15. : 
aoiaol  ao!  7.817.1 

7.3la.3i  7.41  7.515. 
9.512.9  7.6'  R  5 14. 


&6J7.4  4.0]10.4<ia 
^2m«UL011.0>12.i 
&2iao|  a  810.  614.  < 


8.0  Kill  a04).314. 

a  :>  10. 0  2. 5'  a  0 

11013.01  aoias 

6214.01  7.8  a 7 

110)15.8  3.2'&7 

7.0 16L4I  as  as 

7.814.1  8-1 
7.8lia»  a4 

7.2  a8liao___ 

23.3  4.0]  0.7]ia8 
9.517.5  3.010.0 
2SlO  4.2  0.8:27.8 
14.21LW  4813.7 
7.612.61  ft  81  0.2 

12.3  ft7,  aoias 

25.8  a  7,  a529.7 
a  014. 4  7.011.4 

ano.4ia5|  a3 
a2is.2  aeio.6 
laoiao'  4.01a 7 

15.411.4  a 2 15.8 

1715.2  ai 
9.013.2,  7.8 

a3M.2;  7.5 
ueu.2  a2 

7.215.7  7.1 

9.214.5  a 3 

B.2iaii  4.7 

U3iaoi  2.7 

7.2  aeia2 


1Q.5113J  a2  9.414!_ 

*"  laon.o 


7. 7 1& ' 
0.21a  1 
1a  0 14. 1 
11. 21a  j 
it  1112.  ( 
a  010.; 


.  8'  0. 0 12. 3 

i.  0!  5. 01  0. 5 

.0   ft7  9.7 

L6|  a  0.10.0 

\. Oil.  2ia  1   6.7i  7.2 
5.7  tt.2 

as;  a 3 

7.313.0 

a  8 11. 0 

10.0 
6.5 
12.2 
10.2 


4. 8 10. 4 

as 
a  4I10. 6 


6.5 
13.2 

7.2 
12.0 
13.8 
10. 
13.3 

as 
ai 
10.2 
12.4 

25.3 
a  014.  5 

6  0.125.4;  a  6 

8  a  614.712. 2 

7  a  9   8.8,12.3, 

19.7,  a  8  2.517.0  ao1 

4   0.0  2&7I  3.7, 
2   3.713.010.0 

0  23.3'  2.I1  7.7 

8  5.7,  9.  lia  81 
7   3.  311.  013. 31 

1  2.9  18,0   9.5| 


12.0 
10.9 
14.0 
11.7 

ao 

11.8 
10.5 
14.5 
10.5 
11.3 
14.0 
10.2 
11.5 
10.5 


4.8 

as 
1.3 
as 
as 
as 
as 
ao 
11.0 
a3 

7.2] 
7.61 


October. 


6.0   11.7 


ao 

12.7 

ia4 

12.0 
14.8 
3.0 
7.3 
9.0 
5.1 
3.4 
6.8 
13.3 


10. 7 10. 6 
12.9 
12.1 
10.4 

12.9iai 


11.8 
10.  lj 
11.7j 
14  0 
10: 5| 
10.8 

iao| 

13.9, 
14  5 

11.1 
9.5i 
4.7' 


7.71  12.6 

ao!  7.3 

18. 3  6. 5 

a  8  12.5 

9.3  10.6 

a7i  10.9 

a  71  12.5 

9.1  10.2 

9.0l  13.7 

4.0:  12.0 

11.71  2.8 

a7  12.9 

11.  It  5.5 

4.01  a  5 

5.7,  13.0 

a  5  11.2 

8.7|  15.0 

7.6t  7.7 

7.4'  5.8 


29.6  l.< 
14113.2 
1.7  6.C 
10.  5  14. 8 


i.  013.  0.13. 

.oliaoia 

(.71  9.416. 


asu.oji4L 

22.51  7.8  a 


IL7 
10.7 
9.5 
.4   a  9 12.  4 

a4 

14.8 
14  0 
14  9 
8.5 
10.2 

ia3 

14  8 
17.3 
20.0 
10.4 
1.0 
12.0 
10.8 

iao 


13.91 
12.7 
11.9 
13.1 
11.8 
11.5 

9.6 
10.3 

7.0 
10.2 

9.4 
11.0 

ao 

7.5 
11.8 
8.2, 
11.2 
10.5 
10.5 
0. 2 10. 9 
12.611.9 
2*2  aS 


a7 
ai 
1.0 
9.5 
1.0 
3.1 
ao 
5.0 
0.6 
5.2 
20.2 
7.1 
5.7 
2.5 
4.4 
ae 
ao 
4.5 
9.8 
3.7 
5.8 

48 
14  5 
9.6 
43 
4  2 
3.8 
2.5 
7.8 
2a  8 
6.8 
8.7 

as 

9.9 
5.5 
0.3 


November.         Deoember. 


I         I 


ao 
7.1 

28.9 

9.0 
21.0 
13.2 

6.5 

6.7 
23.0 
12.8 

2.0 
10.4 

6.8 
12.5 
J2.8, 

8.7 
10.  5 
15.4. 
11.7! 

7.2 
14  3, 
13.8; 

8.0, 
11.1' 

5.3 
10.0, 
18.4 
21.5 

a  5 

1.2 
14.3 
11.5 
15.2 
18.7 
11.6. 
2411 


12.5 
10.5 
11.9 
11.6 
11.9 
9.4 
15.5 

ia7 

13.0 
11.1 
10.9 
13.2 
10.2 

9.6 
13.3 

9.1 
11.2 
12.3 
12.6 
12.0 
12.8 

9.6 
13.4 
12.1' 
10.5 
10.0 
18.  O1 
10.5 
11.7 
11. 4| 

iao! 
ias 

11.  Si 

9.9. 

ail 
iao; 

7.1 
11.  si 
10.9 

13.2 

5.7 
11.8 

8.2 
12.2 
10.0 
11.7 
12.6 
12.0 
12.8 
1L4 
11.9 
14  3 
11.1 
11.5 

9.2 
10.9 
12.3 
12.2 

8.1 

as 

11.5 

ao 

10.1 
11.1 
10.2 
9.5 
11.6 

ai 


6.8  10.3 
12.5,  7.5 
a  4!  12.0 
3.0,  1&8, 
7.1  7.31 
as'  11.2' 
12.5'     1.5 


7.0 

ao, 

14  8 
6.71 

11.0 
7.5 
8,8 

10.4 

15.4 

7.5 

as 
ao 
7.7 
ao 
lai 
7.6 

15.5 

as 
7.5 
ai 

4  6 
»4 
12,4 
10.6 
14  0 
1.0 
9.0 
2.9 

as 

13.6 
11.1 
2.3 

a4 

20.8 
a4 
14. 


9.7 

8.0; 

1.9, 
9.81 

ai 
11.  o1 
11.0; 

4.3 
4.71 

an 
9.9 
10.1 

9.5 

a4 

11.2 
10.2 
2.8' 
10.8 

16 

ao! 
9.0, 
9.0 

141 
4  8, 
3.6 
9.1. 
4.7 

22.6 
7.0, 

18.9 

11. 3j 
2.9! 
2.5' 

10.5i 
7.7, 

a  7, 

6.5 

5.5 

a 8  mo' 

a  6   13.5, 

43I 


10.3 
7.7 
4.2 
7.4 
9.5 
ae 
5.7 

13.8 

9.0 

13.4 

a  2 
45 
3.0 
11.0 

248 

as 

8.4 

5.6 

7.8 

7. 

0.8 


9.2, 

iao; 

9.9 
8.8; 
10.8 
1L2 

a3 

0.5, 

5.8! 

a  8, 
iaa 

19.8) 
4  8' 
0.8! 

9.5 

a  4 
ias 

1L5 
10.4 
22.8 


12.1 
9.5 
7.8 
9.3 
10.2 
11.8 
9.5 
12.0 
13.5 
10.0 
8.8 
11.7 
10.2 
9.8 
16.3 
8.0 
11. 0 
11.4 
10.9 
10.2 
11.5 
9.8 
15.7 
9.6 
10.9 

a7 

12.5 
U.2: 
11. 0| 
10.0 
12.3 
11.7 
10.6, 

as 
a4' 

13.5; 
5.91 

a  2! 

9.3 
13.0 

6.4 
12.2 

8.7| 
13.7 
15.8 
10.9 
10.01 
12.1 
11.3 

0.4 
11.2 
14  0 

9.8 
11.3 

7.2 
11.8 
11.0 
12,8 

5.4 

as, 

11.4! 

a  5 

11.1 
12.61 
IL81 

asl 
iaoi 
a 


7.6 

13.0 

10.2 
1.9 

12.5 
7.0 

19.0 

a3 
as 

18.1 

11.5 

12.0 

as 
9.2 
9.4 

17.3 
10.9 

a7 

9.0 
10.3 
10.1 

ao 

41 

lai 
a  31 

2L7i 
9.5 
9.8 
10.0 
5.9 
12.9 
14  7i 
10.3: 
16.5| 
1.0, 
9.5 

a  2' 
last 
17.  e! 

14  5: 
41 
10.1 
14.6 
9.8, 
8.7 
9.1 

asi 

13.61 
9.5, 
5.6! 

a  9; 

7.2j 
9.4 

7.5 
19.5 
9.2 

ia7 
a4 
ao 
1.7 

13.8 
23,7 
9.4 

ao 

a  7 

0.7 
7.0! 

1.4 


9.1 
7.2 
11.5 
17.4 
5.8 
10.6 
0.5 
7.3 
9.5 
2.8 

as 
a2 

9.9 
9.0 

as 
a4 

as 


11.8 
ao( 

e.2l 
a  6, 
0.2 
11.6 
ao; 
ia7 
11. 5! 
9.3, 
9.3 

12.61 
11.5; 
10.01 
17.8] 

a  9, 
11.2! 


a  7  11.8, 

a  4  12.7 

7.4  iao 

a  2  12.8, 

10.1  11.  a 

10.0  14  6 

1. 9  a  7i 

9.2  12.4 

ae  5.4 

9.0  iao' 

0.0  11.6 

aii  12.8 

12.8   14.0 

2.2  12.5 
1.8  10.1 

ao  12.7, 

a  9  7.8 
19.8    ao 

ao  14  5; 

12. 5'  10. 2; 

9.7i  10.0 

0.9  a  8, 
ao  10.71 
13.3   ao 

7.21  11.2 

9.11    9.9 

a  8!  12.8 

9.2   16.8, 

a  3  10.2! 

13.2  11.2 
2.6     9.6 

7.2  ias 

13.1  9.6 
10.6!  10.8 

ao,  148 

10.0!  a  4 
ias,  11.3 
ao  10.0 
a  9  11.8! 
5.71 11.0 
a  2  12.6, 
laoi   7.4' 


17.2 

ao 
1.0 
as 
7.9 
9.5 


9.5' 
10.9 

ao 
10.2 
iao 
ias 


10.7  11-  6; 

a 9  iao, 

22.4   a 9! 


10.1 

15.8 
11.3 

ao 

15.0 
.&8 
24.5 
7.0. 
10.0 

iao 
12.9 

13.2 
9.6 
12,0 

a4 

ia7 

14  0 
10.5 

ao 
1L6 
iao 

9.1 

6.4 
22.4 

9.4 

25.0 
9.0 
10.4 
12.1 
47 
16.3 
19.1 
9.3 
19.8 

as 

11.5 

a3 

11.3 

2a  3 
ias 

9.7 
1*2.6 
12.0 

9.4 

5.0 
ias 

ae 

18.8 

10.2 
8.3 
0.7 
a  2 

11.6 
9.4 

iao 
9.3 

14  3 
12.2 

ao 

4  3 
17.1 
25.0 
12.0 
10.2 

ao 
as 
as 

L7 
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APPENDIX   66. 

Directions  from  which  the  prevailing  winds  have  been  observed  to  blow  at  station  on  the  Cen- 
tral Pacific  and  Southern  PariHc  Railroads,  and  connecting  branches,  during  each  nmtk 
of  the  year  ending  June  30,  1884. 

[Copied  from  the  records  on  file  at  the  office  of  the  chief  engineer,  Central  Pacific  Baflroai,  by  the 

observer  at  Ban  Francisco,  C'al.) 


Station*. 


1883. 


1884. 


I    ^ 


3 


Alta,Cal  I    (>)    I    (») 

Anabein^Cal SW.  SW. 

Antioch,Cal NW.  W. 

Auburn,  Cal '  8W.  S. 

Battle  Mountain,  Nev. ....  3  W.  S  W. 

Benson,  Aria W.  W. 

Beowawe,Nev iNW.  NW. 

Bishop's  Creek,  Nev (')  0) 

Blue  Creek,  Utah I  NW.  SW. 

Boca,Cal |W.  W. 

Bonlen,Cal NW.iNW. 

'  '   W. 


Brentwood,  Cal |  W, 

Brighton,  Cal I  SW. 

Brown's,  Nev |  SW. 

Byron.Cal •   W. 

Caliente,Cal i    E. 

-•■■"■  W. 

& 
W. 

w. 

8. 
N. 


Calistoga,  Cal  . 

Camp  Wright,  Cal 

Carlin.Nev 

Casa  Grande,  Alia 

Chleo,Cal 

Chnalar.Cal 

Cisco,  Cal 

Colfax,  Cal 

Colton,Cal  

Corlnne,  Utah 


Daggett.  Aria . 
Davis,  Ca 


'is,  Cal 

Delano,  Cal 

Doming,  N.  Max  .. 

Dnnnigan.Cal 

Elko,  Nev. 


SW. 

N. 

C 

NW. 
SW. 

SB. 

N. 


El  Paso,  Tex & 


Emigrant  Gap,  Cal 


rap, 
Farmington,  Cal 

Fenner,  Cal 

.Fresno,  Cal 

Gait,  Cal 

Gilroy,Cal 

Golconda,  Nev 

Goshon,  Cal 

Halleck,Nev 

Hawley.Nev 

Hawthorn,  Nev 

Hollister,  Cal 

Hot  Springs,  Nev ... 

Humboldt,  Nev 

Indio,  Cal 

lone,  Cal     

Keeler.Cal 

Keene,  Cal  — 
Kolton,  Utah  . . 

Kingsburir,  Cal 

Knicht'a  Landing,  Cal 

Lathrop,  Cal 

T.wnoore,  Cal 

Livenuore^Cal 


E. 

NW, 

W. 

w. 
w. 

NW. 

(!) 
<■> 
<»> 

w. 

NE. 

N. 
NW.(    w 

sw.  !  (») 
".*.!.".'.!  nwJnw. 

N.  I  S. 
(')  <>> 
S.        (») 

w.  ,  w. 

NW 
SW. 


a 
w. 
w. 
w. 

NW. 

9. 

w. 

a 

N. 

9. 

W. 
& 

w. 
sw. 

N. 
SE. 

N. 

N. 

N. 

E. 
NW. 

E. 
NW. 
NW. 
SW. 
NW. 
NW. 
SW. 

8 

W. 
SE. 

8. 
(') 


| 

SE. 
SW. 

w. 

8. 
SW. 

w. 

s. 
<«) 

N. 

(!) 

NW. 

W. 

SW. 

w. 

NW. 
W. 

SE. 

9. 


C 


IS' 
1  No  record. 


9. 


iSW. 

!    N. 

W. 

& 

N. 
|8W. 

i  w. 
i  w- 

E. 

!nw. 

I  *• 

INW. 
INW. 

I    N' 

Inw. 
i  w. 

I  0) 
,  w. 

NE. 

S. 

NW. 

ISW. 

^. 

I    E.    ! 

I  J?  I 

,NW. 

Inw. 
,sw.  I 


1    8- 

a 

SW. 

SW. 

w. 

W. 

SE. 

& 

W. 

SW. 

W. 

w. 

W. 

w. 

J2 

12 

W. 

w. 

NW.  I  NW. 


W. 
N. 
W. 
W. 
N. 
W. 
NW. 
W. 

w. 

& 

N. 
SW. 

N. 
8W. 

N. 

W. 

W. 

w. 

SW. 
N. 

NW. 

W. 

E. 
NW. 

E. 
NW. 

W. 

W. 

W. 
NW. 
SW. 

<l> 

0) 
SE. 
NW. 

N. 
XW. 
SW. 

A 

s. 
<l) 

N. 
NW. 
NW. 
SW. 


w. 

N. 
W. 

w. 

E. 

& 

w. 

E. 
& 

N. 
N. 
N. 
NE. 
N. 
W. 
N. 
W. 
SW. 
N. 
'NW. 

i    N- 
E. 

'NW. 

I  *• 

N. 
1    N. 

w. 

E. 
NW. 
SW. 

(>) 
(») 

NW. 

NE. 

S. 
NW. 
SW. 

<») 

SE. 

N. 

£ 

W. 
NW. 
NE. 


& 
W. 

j  SE. 

!  SE. 
(») 
W. 

a 
(») 

E. 
N. 

NW. 

S. 
SE. 
SW. 

w. 

SE. 
W. 
E. 

& 

N. 
N. 
NE. 

& 

W. 

N. 

a 
sw. 

.3- 

N. 
E. 
SE. 
W. 

fi 

N. 
W. 
(») 

w. 

(») 

s<w. 

NE. 

S. 

•  ft. 

I   s. 

SW. 
NW. 

Isw. 


a 

N. 
SE. 
SE. 
SW. 

w. 

a 
(») 

E. 

N. 

SE. 


I 


se.  I  a 

W.      SE 

NW.I    W. 
SE.   I  SE. 


SW. 

a 
a 

(l) 

E. 
SW. 


NE. 

;  w. 

s. 

X. 

1  SW. 
X. 


<   '  a 


a  xe. 
sw.  sw. 
w.     w. 

SE.  .  SE. 
XE.  i  SW. 


W. 
W. 
X. 

a 


SE.      SE. 


NW.     W. 

N.    i    N. 


SW. 
NW. 

W. 

SE. 
(») 
N. 
E. 

a 

a 

sw. 

N. 
N. 
N. 

W. 

N. 

a 

E. 

a 

N. 

N. 
E. 


W. 

SE. 


SW.  SW. 
W.  SE. 
SE.  W. 
W.       W. 

(»)    I    <l> 


SW.  •  SW. 
W.  I  w. 

se.  !  a 

,  SW.  I  SW. 


sw. 
w. 

SE. 

sw 

•t' 
w. 

XE 


w 
w. 

N. 

a 
sw. 

a 

SE. 

N. 

w. 

N. 

a 
w. 

N. 
N. 

W. 
E. 


SE.      SE. 

sw. :  w. 

SE.  !  SE. 
SE.  j  SE. 

N.       W. 

E.  SW. 
SE.   <  SE. 

a   isw. 

<•)      0) 

0)    I   («) 
XW.  NW. 
NW.1    0) 
NE.  I  SW. 

X.  SW. 
SW.    SW. 


(») 
SE. 
N. 
SE. 
N. 
SE. 
NW. 
E. 


(») 

SE. 

S. 

SE. 

N. 

SB. 
NW. 
SW. 


W. 
W. 

a 
a 

sw. 
sw. 
w. 
a 
w. 
a 

sw. 
w. 
a 
w. 
a 
a 

SE. 
E. 
SE. 
SB. 
SW. 

w. 
sw. 
sw. 

N. 
NW. 
NW. 

N. 

N. 

SW. 

A. 

S. 
SE. 
N. 
SE. 
8. 
SW. 


W. 

1  W. 

W. 

(') 

Isw. 

a 

N. 

SW. 

SW. 

,  W. 

N. 

W. 

•  a 
sw. 
w. 

N. 

■    N. 

,  a 
i  a 

SE. 
K 

N.    I   N. 

SB.  iHW. 
I  w.  I  w. 

E.     NW. 

•  SB.     NW. 

SW.   sw. 

(»)  ■  <»> 

W.     NW. 

NW.   XW. 

N.    i    N. 

n.  :sw. 


NW. 
W. 

w. 

9. 

N. 

a 

N. 

NE 

SW. 

w. 
a 
w. 
w. 


N. 
N. 

a 

R 

NW. 


XW. 

NW. 

ISW. 

(•) 

1  a 

a 

NW. 

NW. 

N. 

W. 

1   N. 

N. 

.  a 

a 

SE. 

W. 

NW.i 

NW. 

ISW.  1 

w.  | 

W. 
W 

W 

f-1 
w 
>". 

X. 

sw 
sw. 
sw 

s. 

w. 

s. 

s. 

w. 

& 
,  v 
i  in 

I    E. 

yw. 

W. 
xw. 

w. 

w. 

0) 

yw 
sw. 

yw' 
yw 

XF. 
X. 

yw. 
sw. 
y 

yw. 
y. 
y. 

5. 
W. 

yw. 

w. 


"Reooid  incomplete. 
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Directions  from  which  the  prevailing  winds  have  been  observed  to  blow  at  stations  on  the 
Central  Pacific  and  Southern  Pacific  Railroads,  <fc. — Continued. 


1883. 

1884. 

Stations. 

t 

p 

1  i  ■* 
III 

! 

b 

* 

i 

§ 

*-» 

N. 

SE. 
NW. 
NE. 

(') 
SW. 

8. 
NW. 

N. 

8. 

4 

NW. 
NW. 
NB. 

SE. 

1 

N. 
SW. 

9. 

E. 

8E. 

8. 

NE. 

!2 

SB. 

N. 

8. 

8. 

8. 
NW. 

B. 
NE. 

S. 

N. 

<»> 

SE. 

N. 

SE. 
NE. 
SW. 

N. 

W. 

N. 

SE. 
NW. 
NW. 

•  N. 

S. 

S. 
SW. 
SW. 

s.  - 

SW. 

SE. 

SW. 

E. 

N 

N. 

S. 

NE. 

N. 

NB. 

4 

1 

6 

1 

Loma  Prieta,  Cal 

Lordsbnrg,  &  Mex 

Los  Angeles,  Cal 

Mammoth  Tank,  Cal 

SW. 

B. 
W. 

8W. 

8. 
NW. 

N. 

W. 
NB. 
SW. 

w. 

& 

NW. 
W. 

B. 

8. 
SW. 
W. 
W. 
W. 
W. 

8. 
SW. 
SW. 

8. 

NW. 

W. 

8. 

8. 
W. 

s. 

NW. 
NW. 
W. 
SW. 
NW. 

<;> 

SW. 

w. 
w. 

8W. 
8W. 

N. 
SW. 

8. 
NW. 

W. 
NW. 

SW. 

s. 
w. 

SW. 
SW. 

w. 

NW. 

NW. 

W. 

w. 

E. 
& 
N. 
SW. 
8. 
SB. 

& 

SW. 

C) 

0) 
SW. 

(») 

NW. 

N. 

W. 
8W. 
NW. 

W. 

w. 
w. 

8. 
8. 

0) 
SB. 

SW. 

SW. 
W. 

SW. 

s. 

NW. 
K. 

N. 
SW. 
NW. 

W. 

B. 

SB. 

W. 

w. 

E. 

s 

SW. 

w. 
s& 

S. 
NW. 

N. 

S. 
SW. 
NW. 

w. 

8. 
SB. 
SW. 
W. 

s. 

N. 
SW. 
SW. 
NW. 
NW. 

W. 

8. 
NB. 
SW. 

N. 
NW. 
NW. 

SB. 

S. 

w. 

8. 
NW. 

NW. 
B. 

SW. 

NW. 

S. 

SW. 

w. 

NW. 
W. 

(«) 

SB. 
SW. 

w. 

E. 

SW. 

s. 

0) 
SE. 
SW. 

N. 

W. 

SW. 

8. 

NB. 
SE. 
SW. 
NE. 
W. 
W. 

8. 
NW. 

N. 

S. 
NW. 
NW. 
SE. 

8. 
SB. 
NE. 
W. 

S. 

N. 

SW. 

E. 
W. 

B. 
W. 

8. 

NE. 
NE. 
N. 

(i) 

NE. 
SE. 
SE. 
SW. 
w. 

SW. 

s. 

NW. 

s. 

8. 
SW. 

S. 

W. 
NW. 

SE. 
SW. 

W. 

s. 

N. 
8W. 
SW. 

N. 
E&W 

W. 

8. 

NE. 
SW. 

N. 

E. 
SW. 
SW. 
SW. 

w. 

SW. 

s. 

NW. 

N. 

S. 

SE. 
NW. 

W. 
NW. 

SE. 

8E. 

W. 

B. 

8. 
SW. 

£ 

B. 
W. 

8. 

NE. 
SW. 

s. 

8W. 
SW. 

SB. 

S. 

s. 

S. 
NW. 
NW. 

W. 

N. 
NW. 
N&S. 

W. 

SE. 
8W. 
SW. 
N. 
SW. 

s. 

NW. 

NW. 

W. 

W. 

s. 
s. 

SW. 
SB. 
S. 
S. 
W. 
8. 

w. 

w. 

8. 
8. 

8W. 
N. 
W. 

E. 
SW. 
SW. 
SW. 

W. 
SW. 

& 

SW. 

NE. 

E. 

Martinez,  Cal...... ...... 

RW. 

8&N..    S. 

MeiAo  Park,  Cal 

M»rced,Cal 

Modesto,  Cal 

Mojare,  Cal 

NW.   NW. 

N.    '    N. 
NW.'    S. 

W.     NW. 
NW.  1  NW. 
SW.  f  W. 
SW.    NW. 

SB,      SK- 

NW.INW. 

N.    !    N. 
NW.  1  NW. 

SE.  1   SE. 

Munterev,  Cal 

Napa.Cal 

NW.  1  NW. 

W.   |SW. 
NW.  1   SE. 

NfwbaO,Cal 

SE.  |  SB. 
W.   ,SW. 

w.  !  w. 

8.        8. 

If  ileu.  Cal 

Oakland,  Cal 

Opden,  Utah 

W. 
W. 

s. 

N. 
SW. 

B. 

N. 

B. 

W. 

S. 
SW. 
SW. 

N. 
NW. 

W. 

SB. 

N. 

W. 

N. 
NW. 
NW. 

B. 
NB. 
NW. 

N. 

(") 

B. 

W. 
NW. 
SW. 

NE. 
W. 

S. 

8. 
SW. 

(') 

.ff 

SB. 

3& 
NE. 

8. 

« 

SE. 

N. 

W. 

N. 
NW. 
NW. 

E. 
NE. 
NW. 

N. 

(>) 

E. 

W. 

Olaod  Cal 

8.    '    S. 

Otejro.Ner 

Pdjaro  Cal.. 

SW.  i  w. 

B.          K- 

SW.  |  SW. 
W.  i   s. 

Paiiaade,  Ner 

N.  !  w. 

B.        O  • 
W.   |   W. 

SW.      S. 

NE.  i  SW. 

SW.    SW. 

S.      !      S. 

8W.  i  SW. 

Petaluma,  Cal 

Pleasonton.  Cal 

Promontory,  Utah 

Ravenna  Cal 

lied  Bluff,  Cal 

NW. 

8. 
SW. 
SW. 

8. 
NW. 

W. 

8B. 

8. 

W. 

8. 
NW. 
NW. 

£. 

SB. 
NW. 

S. 

■ft 

I: 

SB. 

w. 

8. 
NB. 
SW. 

N. 
NW. 

W. 
SB. 

8. 

W. 

8. 
NW. 
NW. 

B. 

SB. 
NW. 

2- 

SW. 

w. 

NW. 
SW. 

Reoo.  Nev 

Rocklin  Cal 

sw.  sW. 

SE.      SK. 

N.    ,SW. 
SE.  1   8E. 

Sacramento,  Cal 

Salinas  City.  Cal 

San  Fernando,  Cal 

San  Jose,  Cal    

eao  Mateo.  Cal 

San  Simon,  Ariz 

Santa  Crnz,  Cal 

N. 

8. 

S. 

S. 
NW. 

E. 
NB. 

S. 

N. 

(») 
SW. 

E. 
SE. 
NE. 
SW. 

N. 

W. 

N. 
SE. 
NW. 
NW. 

S. 

S. 
W. 

8. 

S. 

S. 
NW. 
NW. 

W. 
NE. 
NW. 

N. 

<») 

SE. 

S. 

S. 
SW. 
SW. 

N. 

w. 

N. 

NW. 
NW. 
NW. 

W. 

SW. 
8. 

8.    1    S. 

W.       8. 

S.    1    (») 
NW. ,  NW. 
NW.  |  NW. 

w.     w. 

S.       s. 

Saledad.Cal 

Soqoel,  Cal 

NW.  j  NW. 

N.       N. 

Koscol,Cal 

SW.  '  SW. 

W.   1    N. 

W.   iNW. 
SW.    SW. 

&mth  Vallejo,  Cal 

S|»»dra,  Cal 

Stockton,  Cal 

Sai^im  C'al    

Summit  Cal 

Samner,  Cal 

Tc«  oina.  Nev 

T-baraa  Cal 

Ttbirhipa.  Cal 

T.-nnant.  Cal    ...   

Terrace,  Utah 

SW.    SW.  |  SW. 

N.    ,    N.       N 

W.      NB.  '  NW. 

S.    1    N.    i    N. 
NW.   NW.'NW. 
NW.  I  NW.  i  NW. 

0)  'iNW.   NW. 

SW.    SW. 

N.    .    N. 

w.  !sw. 

N.    ,    N. 

SE.  '  SB. 
NW.  NW. 
NW.  1  NW. 

SW.    SW. 

N.    1   N. 

w.  ,  w. 

NW. ,  NW. 
NW. '  NW. 

w.  ;  w. 

iVxasHill,  Aria 

SW.     SB.     SW.       M    .  NW. 

s.     w. 

W.  1  w. 

Toino.NeT 

Tr.tcv,Cal 

S.    |    N. 

W.     !     W. 

s.     w.     w. 

w.     w.     s. 

Truckee,Cal 

Tniaon,  Aria 

Tn'are.  Cal 

Tnrlock,  Cal 

Wadsworth,  Ner 

Wells,  N6T 

White  Water,  Cal 

Willcox.Arte 

Williams,  Cal 

SW. 
S. 

w 

NW. 

w. 

SB. 

W. 

E 

(') 

N. 
SW. 

s. 

SB. 

SW. 

w 
w. 

NW. 

w. 

SB. 
W. 

E. 

S. 

S. 
SW. 

N. 
NB. 

SW.    SW. 

8.    I  W. 
NW.    NW. 
NW.   NW. 

W.       N. 
SW.  '  SW. 

W.  j  w. 

W.    '    N. 

N.        N. 

SW. 

w. 

NW. 
NW. 

s. 

E. 

E. 

N. 

SW. 

S. 
N. 
N. 
NE. 

SW.  !  SW. 
W.    '    E. 
N.    |  SW. 

s.      s. 

N.    '   W. 

w.  ;sw. 

E.    |   W. 

w.  ,  w. 

N.    1    £. 

SW. 

s. 

NW. 

N. 
N. 

sw. 
w. 
w. 

8. 

s. 

SW. 

s. 

NW. 

SW. 
SE. 
NW. 

N. 
W. 
SW. 

w. 
w. 

8. 

WillowetCal 

Winsemooea,  Nov 

Woodland,  Cal 

Ywaa,  Ariz 

SB. 
8W. 

N. 
NB. 

S. 
SW. 

N. 

N. 

S. 
8E. 

N. 
NE. 

S. 
SW. 

N. 

w. 

8. 

SW. 

8. 

1  No  record. 
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APPENDIX    67. 

Table  showing  the  date  of  the  first  killing  frost  at  stations  of  the  Signal  Service.  l*td 
States  Amy,  east  of  the  Rocky  Mountains  during  the  fall  and  winter  of  ltfvP-i. 


Key  West,  Fla 

BrownBvilleTex, 

Bio  Grande  City,  Tex 

Jndianola,  Tex 

Sanford,  JFia 

Cedar  Keys.  Pla 

Galveston,  Tex 

New  Orleans.  La 

Jacksonville.  I*  la 

Pensscola,  Fla 

Fort  Davie,  Tex 

Mobile,  Ala... 

Fort  Stockton,  Tax 

Fort  Concho,  Tex 

Palestine,  Tex 

El  Paso,  Tex 

Savannah,  Ga 

Vickftbnrg,  Miss 

Montgomery,  Ala 

Phioveport,  La 

Charleston,  S.C 

-AtijjuBta,  Ga 

Atlanta,  Ga 

!Smithville,N.  C 

'Wilmington.  N.  C 

Fort  Sill,  Ind.  T 

Fort  Macon,  N.  C 

Little  Eock,  Ark 

Chattanooga,  Tenn 

Memphis,  Tenn 

Charlotte,  N.  C 

H  utteras,  N.  C 

Fort  Smith,  Ark  

Fort  Elliott,  Tex  

Knoxville,  Tenn , 

Kitty  Hawk,  N.C 

Nashville,  Tenn 

Norfolk,  Va 

Cape  Henry,  Va , 

Cairo  111 

Lynchburg,  Va 

Dodge  City,  Kane 

Chincoteagae.  Va 

West  Las  Animas,  Colo 

Louisville,  Ky 

Saint  Louie,  Mo 

Delaware  Breakwater,  Dal 

Pike's  Teak,  Colo 

Washington,  City 

Cape  May,  N.  J 

Cincinnati,  Ohio ... 

Baltimore,  Md 

Leavenworth,  Kans 

Atlantic  City,  N.  J 

Denver,  Colo 

Barnegat  City,  N.  J *.. 

Indianapolis,  Ind 

Springfield.  Ill 

Philadelphia,  Pa 

Columbus,  Ohio 

Keokuk.  Iowa  

Sandy  Hook,  N.J 

Pittsburg,  Pa 

New  York  City 

Cheyenne,  Wyo    

North  Platte,  Nebr 

Block  Island,  B.  I 


Latitude.    Longitude.    Due 


24 
25 
26 
28 


34 


32 
48 

29  8 

29  18 

29  58 
80  20 
39  25 

30  38 
30  41 

30  53 

31  25 
31  45 

31  47 

32  5 
32  22 


32 
32 
33 
33 
33 
34 
34 
34 
34 
36 
35 
35 
36 
35 
35 
35 
36 
36 
86 
36 
37 
87 
37 
87 


45 
55 
14 
40 
42 
45 

4 

9 
13 
15 
22 
30 
56 

0 
10 
51 
58 

0 

25 
45 
55 

4 
15 
88 
48 
50 
54 

38  56 
89   6 

39  16 
69  19 
89  22 
89  45 

39  46 
89  46 
89  48 
89  67 
89  58 

40  22 
40    28 

40  89 
49    43 

41  8 
41  8 
41    10 


88 

88 
38 


81  49 

97  24 

98  48 
98  SI 
81  23 
83  2 

94  47 
90  4 
81  39 

87  13 
103  56 

88  2 
102  53 
100  24 

95  40 
106  30 

81  5 

90  53 

86  18 

93  40 

79  56 

81  64 


77  57 
98  23 
76  40 
92  6 
e5  la 
3 


80 
75 
94 
100 


51 
40 
24 
21 
58 

75  42 
86    47 

76  17 


1  7* 

0 

89 

10 

1   79 

0 

100 

0 

1   75 

23 

.   103 

12 

85 

45 

1   90 

12 

75    10 
105     2 


74 

68 

84 

30 

76 

37 

94 

57 

74 

25 

105 

0 

74 

6 

86 

10 

89 

39 

75 

9 

83 

0 

91 

26 

74 

• 

80 

3 

74 

0 

104 

48 

169 

46 

71 

81 

1  Jta.  - 

>Ja  * 

,  Jwl  14 

•Itec.  l* 

iJu  : 

J«&  : 

Dec  '« 

Dot  > 

Dec  ' 

Dec  3 

Dec  » 

*  Dec  » 

Xot.  P 

X«t  1* 

Dec  I' 

Nor.  » 

Not 

Xot.  l- 

XV  :* 

•Xot.  1* 

,  Ksr.  U 

1  DK.  2 

Nov  '»' 

Not.   3 

xot.  : 

.  Xot.  2 

Nov.  : 

Not  : 

Dec  o 

Not.  ' 

Oct  9 

Xot.  : 
Not 

Sot.  i 

I  Hot.  3 

Dec  l' 

Xot  . 

Not.  V 

Oct  »• 

Not.  I. 

Oct  -; 

Not.  : 

Sot.  '• 

i»NST.      ! 

'  Not.  :- 

Not  * 

Not.  . 

Not  I* 

Oct  * 

Not  » 

***  \ 

Xot.  »* 


Dee- 
Oct  v 
Not.  U 
Not. 
Oct  s 
Not.  • 
Not.  I* 
Nov.  IJ 

*. 

Nor.  11 


1  Nona  observed.  ■  No  reliable  reoord. 

■  Data  when  temperature  first  fall  to  fretting  point;  no  killing  frost  reported. 
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Table  showing  the  date  of  the  first  Wiling  frost,  ^o.— Continued. 


Stations. 

Latitude. 

Longitude. 

Date.  ' 

Vnaha,  Nebr 

o     / 
41    16 
4?    18 
41    21 
41    26 
41    80 
41    80 
41    85 
41    40 

41  52 

42  8 
42      7 
42    20 
42    21 
42    80 
42    89 
42    68 
42    64 
48      0 
48      2 
48      6 
48     8 
48    20 
48    89 
48    49 
44    16 
44    21 
44    28 
44    48 
44    54 

44  58 

45  6 

45  42 

46  47 

45  48 

46  84 
46    84 
46    47 
46    48 

46  62 

47  81 

47  60 

48  0 
48     8 
48   82 
48    66 

o     / 

95  66 

72    66 
72      6 

82  40 

81  42 

90  88 
08    87 

83  84 

87  88 

70  11 
80      6 

88  3 

71  4 
00    44 
78    45 
78    58 

97  28 

82  26 
87    64 

86  18 
77    42 
76    86 

70  16 

91  15 

71  18 

98  9 
108    48 
100    89 

66    69 
98     8 

83  80 

107  84 

84  89 

87  5 
112      4 

87    24 
100    88 

92  6 

96  44 
111    48 
110    40 

108  66 
106    10 

109  42 

97  14 

1Oct     20 

r^  HAVftni Conn  ....r-. ..........  

Oct       5 

r«w  t^d^od,  Conn.... 

Oct       5 

andusky,  Ohio 

Oct     27 

levelana,  Ohio 

Oct     17 

tarenport,  low* 

Oct       8 

toeMoinea,  Iowa 

Oct     20 

\>k"do,  Ohio 

Sf  ? 

ftiicago,  111 

*rvv  i  ncfitown,  Mam 

Oct     17 

:ri<\  Pa 

Oct       5 

)etroit»Mich 

Oct       1 

toston,  Maoa 

Oot       8 

hibuqae,  Iowa 

Sept  26 
Oct      16 

Llbaoy,  N.  Y 

taffalo.N.  Y 

Oot       1 

Tankton,  Dak 

Oot       2 

'art  Hnron,Mleh 

Sept  26 
Oct       1 

imu\  Haven,  Mteh , 

Sept    10 

tewego.N.Y 

Oct       I 

Not.      1 

ACroeee,  Wis 

Oot       1 

8ept     8 

Iaron,Dak  ...T....' 

Sept     8 

Sept  21 
Oot     14 

fort  Bennett,  Dak 

Oet       2 

bintPanl,  Minn -,-                           

Sept    80 

Sept  10 
Oct     11' 

Port  Cuater,  Mont 

Sept    29 

Bacanab*,  Mien 

Sept    28 

Sept    20 

U&npAftfvMioh --T-.. 

Sept    28 

Sept     8 

ftnlnfb .  it  Inn  

Oot     21 

Sept     8 

Pnrt  Shaw,  Mfflit .*> 

Aug.  22 
Sept    20 

Fort  Rnford,  DaIc A ■ 

Aug.  22 
Sept    21 

^»rt  AvalnAOohMk  Mont..... T. 

Sept   20 

Sept     • 

1  Date  when  temperntnre  flat  fctt  to  ftwiaUng  point ;  no  killing  Croat  reported. 
>  Ho  reliAfcle  record. 
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APPENDIX   7a. 

Table  skewing  the  quadrants  from  which  the  winds  most  likely  to  be  followed  oy  rot*  or 

each  flKHttl 

[Computed  from  observations  taken  daring  a  period  of 


Stations. 


raw  xkolahd. 


Eaatport,  Me 

Portland,  Mo , 

Burlington,  Vt.1 , 

Boston,  Mass 

Provincetown,  Mass 

Springfield,  Mass.* 

Thatcher's  Island,  Mass.1. 

"Wood's  Holl,  Mass.4 

Block  Island, R.I 

Newport,  B.I.* 

New  Haven,  Conn 

New  London,  Conn 


•  MIDDLE  ATLAETIC  STATES. 

Albanv.N.Y 

Now  tork  City 

Philadelphia.  Pa 

Wiliiaraaport,  Pa.1  

Atlantic  City,  N.  J 

Barnegnt  City,  N.  J 

Cape  May,  N.  J 

Sandy  Hook,  N.  J 

Delaware  Breakwater,  Del . . 
Baltimore,  Md 

Washington  City 

Cape  Henry,  Va 

Chmcoteague,  Va      

Lynchburg,  Va 

Norfolk,  Va 


SOUTH  ATLANTIC  STATU. 

Cape  Lookout,  N.  C.# 

Charlotte,  X.  C 

H-itteia*.  N.C 

Kitty  IL.wk.  N.C 

Macon.  Tort.  N.C 

Portsmouth.  N.C 

Smithvilie,  N.C 


Wilmington,  N.C 

Charleston  S.C 

Augn-ta,  Ga 

Savaiiuah.  Ga 

Jacksonville,  Fla 


January. 


E. 

NW, 
E. 
SW. 

SE. 
NW, 
SB. 
SB. 

NE. 

S. 

NW. 

N. 


SE. 

NB. 

N. 

NE. 

N. 

S. 

N. 

N. 

NW. 

NE. 


toS. 

toNE. 

toS. 

toNW. 

to  SW. 

toNE. 

toSW. 

toSW. 

to  RE. 

toW. 

to  NE. 

toE. 


toSW. 
toSE, 
toE. 
to  SE. 
to  K. 
toW. 
toE. 
toE 
to  NE. 
to  SE. 


February.  March. 


April. 


May. 


FLORIDA  PE5I2T6ULA. 

Cedar  Kcvs.  Fla 

Key  Woi't,  Fla 

Piintu  Kasu,  Fla.1 

Sanfo]  d,  Fla 


NE.  toSE. 

N.  toE. 

N.  to  E. 

N.  to  E. 

N.  toE. 


SE.    toSW. 
NE.  toSE. 
NW.to  NE.  i 
N.      to  E. 
NW.to  NB. 
N.      to  E.      , 
N.      to  E.      , 

N.     to  E.      I 

I  NW.to  NE.  i 
NE.  toSE.  I 
SE.  toSW.  I 
NW.to  NE.  | 


S.      to  W. 
NE.  to  SE. 

NE.  to  SE. 


SE.    toSW. 
S.       to  W. 
S.       to  W, 
SE.    toSW. 
S.       to  W. 
NW.toNE. 
SE.    toSW. 
SE.    toSW. 
SE    toSW. 
SE     to  SW. 
NW.toNE. 
SE.    toSW. 


I 


E.      to  S. 
'  E.      to  S. 
SE.    toSW. 
NE.  toSE. 
SE.    toSW. 
NW.  t«  NE. 
SE.    toSW. 
E.      to  S. 
E.      to  S. 
E.      to  8. 
E.      to  S. 
SE.    toSW. 


S.       to  W. 
NE.  toSE. 
NE.  toSE. 
E.      to  S. 
E.      to  S. 
SE.    toSW. 
E.      to  S. 
SE.    toSW. 
SE.    toSW. 
NE.  toSE. 

E.      to  S. 

SE.  toSW.    E. 

E.  to  S.      I  B. 

S.  to  W.    '  E. 

SE.  to  SW.  i  E. 


N.  toE. 

SE.  toSW. 

S.  to  W. 

E.  to  A 

SE.  toSW. 

SE.  toSW. 

SE.  toSW. 

NE.  toSE. 

E.  to  S. 

SE.  toSW. 

SE.  toSW. 

SE.  toSW. 


S.  to  W. 

SE  to  SW. 

S.  toW.    - 

SE.  to  s\V  l 

SE  toSW. 

S.  to  W. 

SE.  toSW. 

SE  toSWV 

S.  to  W. 

se.  msw. 

SE  to^V. 

SE,  to  SW., 

I 


S.  to  W. 

NE.  toSE 

E.  to  a 

E.  to  S. 

E.  to  a 

E.  to  A 

E.  to  a 

E.  to  S. 

NE.  toSE. 

NE  toSE. 

E.      to  S. 

toS. 
toS. 
toS. 
toS. 


W.  to  N. 

1  E.  to  A 

I  SE  to  SW. 

!  S.  to  W. 

E.  to  S. 

SE.  toSW. 

E.  to  A 

E.  to  A 

NE.  toSE. 

E.  to  8, 


SW.  toNW.1  NE. 
E.  to  S.  SE. 
NW.toNE.  '  SE. 
SE.  toSW.  SE. 
RE.  toSW.  SE. 
SE.  to  SW.  !  SE. 
N.      to  E.        SE 

NE.  toSE.      SE. 

N.      to  E.      .8. 
SE.    toSW.    SE. 

NE.  to  SE.  '  SE. 
E.      to  A      I  SE. 


toSE. 
toSW. 
to  SW. 
toSW. 
toSW. 
toSW. 
to  SW. 

toSW. 

to  W. 

to  SW. 
to  SW. 
toSW. 


toS. 
to  A 


E. 

E. 

E.  to  A 

A  to  W. 

SE.  toSW. 


A 
I  SE. 
.  SE 
,  K. 

SE. 
I  SE. 

I  SE 
I  SE 
I  SB. 

SB. 

SE 
SE 

a 

SB. 


toW.  i 
to  SW. l 
to  SW. 

to  a 

toSW. 
to  SW. 
toS. 
to  SW 
to  SW. 
to  SW.  I 

toSW. 

toSW 
toSW., 
toW.    I 
to  6W. 


S,  to  W. 

SE.  toSW. 

SE.  to  RW. 

SB.  toSW. 

SE.  toSW. 

S.  to  W. 

A  toW. 


BASTFIIX  GULF  STATES. 


Atlanta.  G.i  .. 
PeiiMieola,  Fla  . 
Mobil.-.  Ala 


Montgomery.  Ala '  E. 

Stark ville,  Mi*a.» '  SE. 

Vieksburir,  Miss   SE. 

lu'ew  Oileaoa.  La. I  E. 

1  Station  closed  June  15,  1683. 

*  Station  closed  December  31, 1682. 


NE.  to  RE. 
NE.  to  SE. 
SE.  toSW. 

to  S. 

toRW. 

to  SW. 

toS. 


E.     toA 
NE.  to  SE. 
E.      toS. 


E.  to  A 
N.  to  E. 
SE.  toSW. 


S.  to  W. 

SE  toSW. 

SE.  toSW. 

SE  toSW. 

SE.  toSW. 


S.      toW. 

NE.  to  SE. 

S.      to  W. 

Variable. 


I 

NE  toSE 
SB.  toSW. 
SE.  toSW. 
NE.  to  SE  I 
SB.  toSW., 
E.  to  A  ! 
SE.    toSW. 

SE    toSW. 
SE.    toSW., 
SE.    toSW. 
N.     to  F. 
NE.  toSE. 


E.      to  S.  ' 

NE.  to  SB.  , 

&      toW.  - 

&      to\T.  ! 


E.      to  a         S.      toW.       SE.   toSW.  '  E.  to  S. 

E.      to  a         SE    toSW.     SE  toSW.     E.  *<»S-     ■ 

E.      toS.         SE.    toSW.     SE.  toSW.     SE.  to  SW\ . 

E.      to  A         SE.    toSW.     SE.  toSW.  ,  E.  toS 

SE.    to  SW.  '  E.      to  S.         SE.   to  SW.  |  RE  to  SW.  | 

e.    to  a     iE.    to  a       e.    to  a     i  se.  tosw., 

toa     Ie.    to  a      e.    to  a     I  b.  to  s.    > 

*  Changed  to  third  class  station.  May  81,  188. 
«  Station  closed  January  31, 1882. 
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APPENDIX  7a. 

snow  are  observed  to  blow  at  station*  of  (he  Signal  Servioe,  United  States  Army,  during 
of  the  year. 

from  od6  to  thirteen  years— 1871  to  1888  inclusive.] 


Jane. 

July. 

August. 

September. 

October. 

Norembor. 

Deeember. 

S.      to  W. 

&      toW. 

SE. 

toSW. 

E. 

to  a 

K 

to& 

SK 

toSW. 

SK   toSW. 

SE.    tmSW. 

SE.    toSW. 

SE. 

toSW. 

SK 

toSW. 

SK 

toSW. 

8K 

toSW. 

W.    toN. 

S.      to  W. 

SE.    toSW. 

SE. 

toSW. 

S. 

toW. 

S. 

toW. 

E. 

to  a 

E.     to  a 

S.       to  W. 

S.       to  W. 

SE. 

to  SW. 

SK 

to  SW. 

E. 

toS. 

E. 

to  a 

SK    toSW. 

SE.    toSW. 

SE.    toSW. 

Variable. 

t-NK 

toSK 

SK 

toSW. 

SE. 

to  SW. 

SK    toSW. 

S.       to  W. 

SE.    toSW. 

S. 

to  W. 

SK 

to  SW. 

SE. 

toSW. 

SK 

to  SW. 

N W.  to  NK 

S.       to  W. 

SE.    toSW. 

SK 

to  SW. 

SE. 

to  SW. 

SK 
SK 

toSW. 

NK 

toSK 

Variable. 

SE.    taSW. 

SR    toSW. 

SE. 

toSW. 

E. 

toS. 

to  8W. 

SK 

to  SW. 

NE.  toSK 

*EL    toSW. 

SE.    toSW. 

SE. 

to  SW. 

SE. 

to  SW. 

SK 

toSW. 

8. 

toW. 

NK.  toSK 

SE.    t.iSW. 

SK.    toSW. 

SE. 

to  SW. 

SE. 

to  SW. 

SK 

toSW. 

SK 

to  SW. 

N.      toK 

SE.    to  SW. 

SE.    toSW. 

SE. 

toSW. 

SE. 

to  SW. 

SK 

toSW. 

NK 

to  SE. 

NW.  to  NE. 

SK.    toSW. 

SR    toSW. 

SE. 

toSW. 

SE. 

toSW. 

NK 

toSE. 

SK 

toSW. 

NW.  to  NK 

S.       to  W. 

S.       to  W 

S. 

to  W. 

SK 

toSW. 

SK 

toSW. 

a 

to  W. 

SR    toSW. 

sK    toSW. 

SE.    toSW. 

SE. 

to  SW. 

K 

toS. 

NK 

to.SK 

NK 

toSK 

NR  toSE. 

S.       to  W. 

S.       to  W. 

S. 

to  W. 

a 

toW. 

SE. 

toSW. 

a 

toW. 

SR    toSW. 

SW  toNW. 

Variable. 

NR 

toSK 

Variable. 

E. 

toS. 

NK 

toSE. 

E.      to  S. 

.v      to  W. 

SE.    toSW. 

SE. 

to  SW. 

E. 

toS. 

SK 

toSW. 

SK 

to  SW. 

SE.    toSW. 

S        to  W. 

SE.    toSW. 

SE. 

to  SW. 

E. 

toS. 

K 

toS. 

SE. 

toSW. 

k    toa 

i:     toS. 

E.      toS. 

E. 

toS. 

NE. 

to  SK 

E. 

toS. 

K 

toa 

N.      toK 

sE.    toSW. 

SE.    toSW. 

SE. 

toSW. 

E. 

toS. 

NK 

toSK 

E. 

to  a 

NE.  to  SE. 

SK.    toSW. 

SE.    toSW. 

SE. 

toSW. 

NE. 

toSK 

NK 

toSK 

NW.toNK 

SR    toSW. 

SE.    toSW. 

S.       toW. 

SE. 

toSW. 

E. 

to  8. 

E- 

toS. 

K 

toa 

NR  toSE. 

SE.    toSW. 

SE.    toSW. 

SE. 

toSW. 

K 

toS. 

K 

toS. 

K 

toa 

5R.       to  W. 
jNW.toNE. 
SE.    toSW. 

SE.    toSW. 

SE,    toSW. 

SE. 

toSW. 

NE. 

toSK 

SK 

toSW. 

N. 

toK 

SE.    toSW. 

SE.    toSW. 

Variable. 

K 

toS. 

SK 

to  SW. 

N. 

toK 

SK    toSW. 

S.      to  W. 

8.       to  W. 

SK 

to  SW. 

NK 

toSK 

SK 

toSW. 

NE. 

toSE. 

a      to  W. 

SE.   toSW. 

SE.    toSW. 

SK 

toSW. 

SK 

toSW. 

SK 

toSW. 

N. 

toK 

SE.    toSW. 

SE.    toSW. 

SE.    toSW. 

SK 

toSW. 

NK 

toSK 

NK  toSK 

NK  to  SE. 

Variable. 

&      to  W. 

SE.   toSW. 

SE. 

toSW. 

NE. 

toSE. 

NE. 

toSE. 

NK 

toSK 

SR    toSW. 

SB.    toSW. 

SE.    toSW. 

SE. 

toSW. 

NE. 

to  SR 

NE. 

toSK 

NK 

toSK 

S.       to  W. 

&      to  W. 

S.       to  W. 

SK. 

toSW. 

NE. 

toSK 

N. 

toK 

N. 

toK 

N.      toK 

SE    toSW. 

SW   to  N\V 

SK. 

to  SW. 

NW.toNK 

NK 

toSK 

N. 

toK 

Variable. 

S.      to  W. 

SE.    toSW. 

SE. 

to  SW. 

NK 

to  SB. 

N  W.  to  NK 

NK 

toSE. 

SK    toSW. 

SE    toSW. 

S.       to  W. 

SE. 

to  SW. 

NE. 

toSK 

N. 

toK 

N. 

toK 

N.     toR 

SE.    toSW. 

S.       toW. 

SE. 

toSW. 

NE. 

toSK 

NK 

toSK 

N. 

toK 

5N.     to  E. 
?S.       to  W. 
SR    toSW. 

SE,    toSW. 

S.      toW. 

SE. 

toSW. 

N. 

to-R 

N. 

toK 

N. 

toK 

SE.    toSW. 

SE.    toSW. 

SE. 

to  SW. 

NE. 

toSK 

NE. 

toSK 

NK 

toSE. 

S.      to  W. 

SE.   toSW. 

8.       to  W. 

SE. 

to  SW. 

NK 

to  SE. 

NK 

to  SK 

N. 

toK 

SR    toSW. 

SE.    toSW. 

&       toW. 

NE. 

to  SK 

NE. 

toSK 

N. 

toK 

N. 

toR 

N.      to  R 

s,     to  W. 

S.      to  W. 

s.  . 

toW. 

SE. 

to  SW. 

NK 

toSE. 

NK 

toSE. 

R    toa 

NR  to  SE. 

KE.  to  SE. 

NE. 

to  SR 

NE. 

toSE. 

NE. 

toSE. 

NK 

toSK 

NE.  toSE. 

E.     to  S. 

SE,  toSW. 

NE. 

to  SE. 

NE. 

toSE. 

NK 

toSE. 

K 

to  a 

SR  toSW. 

SE  toSW. 

SE.  toSW. 

NE. 

toSK 

NE. 

toSE. 

NW.  to  NK 

NW 

.  to  NK 

N.      to  E. 

S.     to  W. 

SW.toNW. 

E. 

toS. 

K 

toS. 

NE. 

toSK 

K 

toa 

E.    toa 

SE.  toSW. 

SW.toNW. 

SK 

toSW. 

NK 

toSK 

NK 

toSK 

NK 

toSK 

NK  to  SE. 

SE  toSW. 

SE.  toSW. 

SE. 

to  SW. 

K 

to  8. 

K 

toS. 

E. 

toa 

K    toa 

SE.  toSW. 

S.      to  W. 

E. 

toS. 

K 

to  a 

K 

toS. 

K 

toa 

K    toa 

SE  toSW. 

SE.  toSW. 

SK 

toSW. 

Variable. 

K 

to  a 

N. 

toK 

NK  toSK 

SE,  toSW. 

SW.toNW. 

SK 

toSW. 

SK 

toSW. 

8K 

toSW. 

SK 

toSW. 

8K  toSW. 

E     toS. 

R      toS. 

E. 

toS. 

NE. 

toSK 

K 

to  8. 

K 

toa 

k    toa 

«  Station  closed  March  31,  1883. 
■Station  closed  December  31, 1880. 


'  Made  a  first-class  station  March  26, 1883. 
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Table  showing  the  quadrants  from  which  the  winds  most  likely  to  be  followed  by  rain 


Stations. 


WEBTBBX  GULF  BTATB8. 


PortEads.La.1 

Shre voport,  La 

Fort  Smith,  Ark 

Little  Rock,  Ark 

Fort  Gibson,  Ind.  T.  * . . . 

Boerne,Tejc  * 

Corsieana,  Tex.  * 

Decatur,  Tex.8 

Donison,  Tex.  > 

Fredericksburg,  Tex.  • . . 

Galvi'Htoii.Tex 

lndiauola,  TVx 

Mason,  Tex. f 

Pnh-st  iue,  Tex 

Pilot  Point, Tex • 

San  Antonio,  Tex.  * 


MO  OBAKDK  VALLBT. 


lirackettville,  Tex.  • 

Brownsville,  Tex 

( 'ustroville,  Tex. I0 

E»glo  Pass,  Tex.  • 

E.liuburjg,Tex.» 

Laredo,  Tex. » 

11  in  Grande  City,  Tex 

Uvalde,  Tex 


OHIO  VALLBT  AVD  TSNKBSBBB. 


Chattanooga,  Tenn.*.. 

Knoxville,  Tonn 

Memphis,  Tenn 

Xushville,  Tenn 

Louisville.  Ky 

Indianapolis,  Ind 

Cincinnati,  Ohio 

Columbus,  Ohio 

Morgan  town,  w.  Va.  * 
Pittsburg,  Pa 


I.OWEB  LAKBB. 


Buffalo,  X.  Y 

Oswego,  N.  Y.  ... 
Kochester,  X.  Y  .. 

Erie,  Pa 

Cloveland,  Ohio... 
Sindusk  v.Ohio... 
Toledo,  Ohio  ..!.. 
Detroit,  Mich 


UFPKB  LARKS. 


Alpena,  Mich 

Escanuba,  Mich 

Grand  Haven,  Mich  ... 
Mackinaw  City,  Mich. 

Marquette,  Mich 

Port  Huron,  Mich  .... 

Champaign,  lit* 

Chicago,  III 

Milwaukee,  Wia 

Dnluth,  Minn 


January. 


UPPBB  MIfiBIBBlPPI  TALUK. 


Saint  Paul,  Minn E.  toS. 

LaCrosse,  Wis SE.  toSW. 

Madison,  Wis.1 E.  toS. 

Davenport,  Iowa NB.  toSE. 

Dos  Moines,  Iowa SE.  loSW. 

Dubuque.  Iowa B.  toS. 

Keokuk,  Iowa SE.  t«SW. 

Cairo,  111 E.  toS. 

Springflrld,  111 E.  toS. 

Saint  Louis,  Mo B.  toS. 

1  Station  closed  Maroh  31, 1883. 

*  Station  closed  May  13,  1882. 

*  Station  closed  July  28, 1880. 


E. 

B. 

N. 

E. 

E. 

E. 

E. 

NW, 

NE. 

N. 

B. 

N. 

N. 

B. 

NW 

N. 


to& 
to  8. 
toE. 
toS. 
to  a 
toS. 
toS. 
.to  XE. 
toSE. 
toB. 
toS. 
toE. 
toE. 
toS. 
.to  NE. 
toE. 


NE.  toSE. 
NW.toXE. 
E.  toS. 
NE.  to  SE. 
NW.to  NE. 
N.  to  E. 
NE.  toSE. 
NE.  to  SE. 


NE.  to  SB. 

N.  to  E. 

SE.  toSW. 

B.  to  S. 

E.  to  S. 

SE.  toSW. 

SE.  toSW. 

E.  to  S. 

S.  to  W. 

S.  toW. 


S.  to  W. 

SE,  toSW. 

S.  to  W. 

S.  toW. 

SE.  toSW. 

S.  to  W. 

8.  toW. 

s:  toW. 


SE.    toSW. 
W.    toN. 
E.      to  S. 
SE.    toSW. 
8W.  t»NW, 
SB.    toSW. 
E.      to  8. 
S.       to  W. 
SE.    toSW. 
SW.  to  NW 


February. 


E.     toS. 
E.     to  S. 
NE.  to  SE. 
E.      toS. 
E.      to  S. 
NE.  toSE. 
SE.    toSW. 
E.      to  S. 
SE.    toSW. 
S.       to  W. 
E.      to  S. 
NE.  to  SE. 
SE.    toSW. 
E.      to  S. 
NW.to  NE. 
N.     to  E. 


NE.  to  SE. 
N.  to  E. 
E.  to  S. 
NE.  to  SE. 
SE.  toSW. 
NE.  to  SE. 
NW.toXE. 
NE.  to  SE. 


SE.  toSW. 

S.  to  W. 

B.  toS. 

E.  toS. 

E.  toS. 

E.  toS. 

E.  to  8. 

SE.  toSW. 

8.  toW. 

8.  toW. 


March. 


S.  toW. 

SE.  toSW. 

S.  toW. 

8E.  toSW. 

SE.  toSW. 

SE.  toSW. 

8.  toW. 

8.  toW. 


SE.    toSW. 
E.      to  8. . 

toS. 

toSW. 

toN. 
SB.    toSW. 
B.      toS. 
SB.    toSW. 
SB*    toSW. 
NW.toNE. 


B. 

SE. 

W. 


NB,  to 

E.  to 

E.  to 

NE,  to 

NE.  to 

E.  to 

NE.  to 

E.  to 

SE.  to 

E.  to 


SE. 

3. 

S. 

SE. 

SE. 

S. 

SE. 

S. 

SW. 

s. 


E.      toS. 
B.      to  S. 
Variable. 
SE.    toSW. 
E.      toS. 
NE.  toSE. 
I  SE.    to  SW. 
IE.      to  S. 

SE.  to  SW. 
I  E.  to  S. 
E.  to  S. 
toS. 
toS. 
toS. 
NE.  to  SE. 
NE.  to  SE. 


ApriL 


E. 
E. 
E. 


SE. 

E. 

S. 

E. 

B. 


E.  toS. 
E.  to  S. 
B.  toS. 
E.  toS. 
E.  toS. 
NE.  to  SB. 
K.     to  a    ' 

toSW. 

toS. 

to  W. 

to& 

toS. 
XE.  to  SE. 
E.      toS. 
E.      to  S. 
NE.  to  SE. 


N. 

X. 

E. 

NE. 

XE. 

XE. 

XE. 

XE. 


toE. 
toE. 
toS. 
to  SE. 
toSE. 
to  SE. 
to  SE. 
to  SE. 


SB.    toSW. 
S.       to  W. 
NB.  to  SB. 
£.      to  8. 
SB.    toSW. 
B.      to  8. 
E.      toS. 
SE.    toSW. 
S.      to  W. 
NB.  toSE. 


SE.  toSW. 

SB.  toSW. 

SB.  toSW. 

S.  toW. 

SE.  toSW. 

SB.  toSW. 

8.  toW. 

B.  to  8. 


SB.    toSW. 
NB.  to  SB. 
B.      to  8. 
SW.  toNW. 
8W.  toNW. 
SB.    toSW. 
NE.  to  SB. 
E.      to  8. 
NB.  toSE. 
NW.  to  NE. 


|  N.     to  E. 

XE.  toSE. 
IE.     to  a 

XE.  toSE. 
I  NE.  to  SE. 
!  X  E.  to  SE. 

NE.  toSE. 

XE.  to  SB. 


SE.    toSW. 
SW.  toNW, 
SB.    toSW. 
E.      to  8. 
SB.    toSW. 
SE.    toSW. 
SE.    toSW. 
8.       toW. 
S.      toW. 
SW.  toNW. 


S.  to  W. 

SE.  toSW. 

8.  toW. 

S.  to  W. 

SE.  to8W. 

S.  toW. 

8.  toW. 

8.  toW. 


NB.  to  SB. 
E.  to  8. 
B.  to  8. 
NB.  to  SB. 
NW.toNE. 
SB.  toSW. 
SE.  toSW. 
8E.  toSW. 
NB.  to  SB. 
NW.toNE. 


B.      toS. 

E.      toS. 

E.      to  8. 

NE.  to8B. 

NE.  toSE. 

E.      to  S. 

E.      to  S. 

SE.    toSW. 

NE.  toSE. 

E.      to  S. 

4  Station  closed 

*  Station  closed 

•  Station  olosed 


May. 


SE.  toSW. 

SE.  toSW. 

E.  toS. 

E.  tuS. 

E.  to  a 

NE  to  SE 

E.  toS. 

i  SE.  toSE 

1  E.  toS. 

SE.  toSW. 

IK  toS. 

E.  to  8. 

E.  toS. 

SB.  toSW. 

e.  to  a 

£.  to& 


I 


B.      toS. 

E.      toS. 

B.      toS. 

NE.  to  SB. 

NB.  to  SB. 

NB.  to  SB. 

B.      toS. 

B.      toS. 

E.      toS. 

B.      to  S. 
October  31, 188L 
March  31, 188L 
March  25, 188*. 


b.    to  a 

XE.  to  SE. 

E.    to  a 

NE.  toSE. 
Variable. 
NE.  toSIl 
NE.  to  SE 
B.     toa 


SB.  to  S  W.i 
SW.  toNW. 
SB.  toSW. 
E.  toS.  | 
SE.  toSW.  I 
SB.  toSW. ' 
SB.  toSW. 
8.  toW.  . 
SB.  toSW. 
S.      toW. 


SB.  to 8 W.I 

SB.  toSW. » 

SW.  toNW., 

S.  toW.   I 

SB.  toSW. 

8.  toW. 

8.  toW. 

S.  toW. 


B.      to& 

x.  tea 
B.  toa 
X.      toa 

x.    toa 

SB.  to8W. 
SB.  toSW. 
SB.  to8W. 
SB.  toSE. 
NW.toNE. 


X.  toS. 

B.  toS. 

B.  toa 

b.  toa 

SB.  toSW.. 

SB.  toSW. ! 

B.  toS.     , 

SE.  to  SIT. . 

SB.  toSW.I 

B.  to  9.     i 
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or  snow  are  observed  to  blow  at  stations  of  the  Signal  Strvice,  fc. — Continued. 


June. 


E.     to  a 
SE.  toSW. 
S.     to  W. 
S.     to  W. 
E.     to  a 
E.     to  S. 
E.     to  S. 
SE.   toSW. 
SE.   t/>SW. 
E.      to  S. 
K.     to  S. 
SE.  to  SE. 
K.     to  S. 
SE.  toSW. 
SE  toSW. 
SE.  to  SE. 


SE.  to  SE. 
SE.  to  SE. 
E.     to  a 
E.     to  a 
E     to  a 
SE.  to  SE. 
E     to  a 
E.     to  S. 


S.  toW. 

S.  toW. 

SE.  toSW. 

S.  toW. 

SE.  toSW. 

SE.  toSW. 

*E.  ToSW. 

S.  to  W. 

SE.  toSW. 

S.  to  W. 


SE.  toSW. 

S.  to  W. 

S.  to  W. 

S.  to  W. 

SE.  toSW. 

BE.  toSW. 

S.  to  W. 

SE.  toSW. 


E.  toS. 

SE.  toSW. 

8E.  toSW. 

W.  toN. 

E.  to  8. 

HE  toSW. 

SE.  toSW. 

SB.  toSW. 

SE.  toSW. 
XW.toNE 


!L    *o8. 


July. 


August         September.         October.  November.       December. 


S. 

SE. 

E. 


SE.  toSW. 
E.      toS. 

toW. 

to  SW. 

toS. 
NE.  to  SE. 
SE    toSW. 
NE.  to  SE. 

e    to  a 
e    to  a 

SE    toSW. 
E.      to  a 
NE.  to  SE. 
SE   toSW. 
E.     to  a 
NE.  to  SE 


E.     to  S. 

e.  to  a 
e.  to  a 
e    to  a 

Variable. 
NE.  to  SE. 
NE.  to  SE. 
E.     to  a 


S.  to  W. 
SW.  toNW 
SW.  toNW 
S.  to  W. 
SE.  toSW. 
SE.  toSW. 
SE.    toSW. 

a     tow. 

S.       to  W. 

a     tow. 


SE.    toSW. 
SE.    toSW. 

a  to  \\\ 
a     to  w. 

SE.    toSW. 

a  to  w. 
a  to  w. 
a     to  w. 


SE.  toSW. 

SE.  toSW. 

SE.  toSW. 

a  tow. 

a  tow. 

a  to  w. 

s.  to  w. 

a  to  w. 

SE.  toSW. 
NW.toNE. 


£.    toS.        SB.    toSW.    E.  toS. 

8E-  toSW.    SE.    toSW.    SE.  toSW. 

SE.   toSW.    SE.    toSW.    SE.  toSW. 

SE.  toSW.    SB.    toSW.    SE.  toSW. 

SE.  toSW.    SE.   toSW.    SB.  toSW. 

SE.  toSW.    SB.    toSW.    SB.  toSW. 

SB.   toSW.    SB.    toSW.    SE.  toSW. 

SE    toSW.    8.       toW.      SB.  toSW. 

|E.  toSW.    S.      toW.      B.  toS. 

SE.  toSW.    SB.    toSW.    S.  toW. 

'Station  closed  April  15, 1882. 

•Station  closed  June  15,  1888. 

•  Eedaced  to  third-class  station  Dec.  16, 


SE.  toSW. 
NE.  to  SB. 
NE.  to  SE. 
NE  to  SE. 
E.      to  S. 
NE  to  SE. 
SE.    toSW. 
SE.    toSW. 
SE.    toSW. 

to  a 
.  to  a 
.    to  a 

NE.  to  SE. 
8.      to  W. 
SE.  toSW. 
NE.  to  SE. 


NE.  to  SE. 
NE.  to  SE. 
NE.  to  SE. 
NE  to  SE. 
E.  to  a 
NE.  toSE. 
NE.  to  SE. 
E.     to  a 


SE.  toSW. 

S.  to  W. 

W.  toN. 

SW.  toNW, 

SE.  toSW. 

SE.  toSW. 

SE.  toSW. 

SE.  toSW. 

SE.  toSW. 

S.  to  W. 


S.  to  TV. 

SE.  toSW. 

SW.  toNW, 

S.  to  W. 

SE.  toSW. 

S.  to  W. 

a  to  w. 

SE.  toSW. 


SE.  toSW. 

SE.  toSW. 

B.  toS. 

W.  toN. 

SE.  toSW. 

SE.  toSW. 

SE.  toSW. 

SE.  toSW. 

SE.  toSW. 
NW.toNE. 


E.  to  S. 

E.  to  a 

N.  to  E. 

SE.  toSW. 

e.  to  a 

NE.  toSE. 

E.  to  a 

NE.  toSE. 

E.  to  S. 

N.  toE 

E.  to  a 

NE.  toSE 

E.  to  S. 

NE.  toSE. 

E  to  S. 

NE.  toSE 


E.  to  S. 

N.  to  E. 

E.  to  S. 

e.  to  a  " 

Variable. 

NE.  toSE. 

NE.  toSE. 

NE.  toSE.' 


SE.  toSW. 

SE.  toSW. 

SE.  toSW. 

SE.  toSW. 

SE.  toSW. 

SE.  toSW. 

SE.  toSW. 

SE.  toSW. 

SE.  toSW. 

SE.  toSW. 


S.  toW. 

a  tow. 

S.  to  W. 

SE.  toSW. 

SE.  toSW. 

SE.  toSW. 

a  tow. 

SB.  toSW. 


SE.  toSW. 

SE.  toSW. 

E.  toS. 

a  to  w. 

SE.  toSW. 

SE.  toSW. 

SE.  toSW. 

SE.  toSW. 

SE.  toSW. 
NW.toNE. 


E.  to 

SE.  to 

SE.  to 

SB.  to 

SE.  to 

E.  to 

SE.  to 

SE.  to 

SB.  to 

SE.  to 


1882. 


a 
sw. 

SW. 
SW. 
SW. 

s. 
sw. 

SW. 
SW. 
SW. 


e  to  a 

SE.  toSW. 

e.  to  a 

SE.  toSW. 

e.  to  a 

NE  toSE. 

e.  to  a 

NE.  toSE. 

e.  to  a 

E.  to  S. 

e.  to  a 

e.  to  a 

NE.  toSE 

e.  to  a 

e.  to  a 

NE.  toSE. 


NE.  toSE. 
NE.  toSE. 
E.  to  S. 
NE  toSE. 
E.  to  S.  . 
NE  toSE. 
NE.  toSE. 
WE.   toSE. 


SE.  toSW. 
SW.  toNW. 

E.  to  S. 

SE.  toSW. 

E.  to  S.  ' 

SE  toSW. 

SE.  toSW. 

SE.  toSW. 

S.  to  W, 

S.  to  W. 


S.  toW. 

SE.  toSW. 

S.  to  W. 

S.  to  W. 

SE.  toSW. 

SE.  toSW. 

SE.  toSW. 

SE.  toSW. 


a  tow. 

SE.  toSW. 

e.  to  a 

SE.  toSW. 

S.  to  W. 

SE.  toSW. 

SE.  toSW. 

>B.  toSW. 

SE.  toSW. 

NE.  toSE. 


toS. 

toSW. 

toS. 

to  S. 

toSW. 

toSW. 

;.  to  se. 

toSW. 
toSW. 
toSW. 


E, 

B, 

SB. 
SB. 
NE, 
SB. 
SE. 
SB. 


November. 

E. 

to  a 

E. 

toS. 

E. 

toS. 

B. 

to  a 

E. 

to  a 

E. 

to  a 

E. 

to  a 

N. 

toE. 

NE. 

toSE 

E. 

to  a 

E. 

to  a 

N. 

toE. 

NW 

.  to  NE. 

E. 

to  a 

E. 

to  a 

N. 

toE. 

N. 

toE. 

N. 

toE. 

NE, 

toSE 

NW 

.  to  NE. 

NW 

.  toNE. 

NW 

.  to  NE. 

W. 

toN. 

NE 

to  SE. 

SB. 

toSW. 

SE. 

toSW. 

E. 

to  S. 

E. 

to  a 

E. 

to  a 

SE. 

t-SW. 

SE. 

toSW. 

SE. 

to  S  W. 

SE. 

toSW. 

SE. 

to  SW. 

S. 

'toW. 

SE. 

to  SW. 

S. 

toW. 

a 

toW. 

SE. 

toSW. 

SE. 

toSW. 

SE. 

to  SW. 

SE. 

to  SW. 

SW. 

t^NW. 

S. 

toW. 

E. 

to  a 

SE. 

toSW. 

SW. 

toNW. 

s. 

toW. 

E. 

to  a 

SB. 

toSW. 

SB. 

toSW. 

SW. 

toNW. 

B. 

toS. 

B. 

to  a 

E. 

toS. 

B. 

toS. 

SB. 

toSW. 

SE. 

toSW. 

E. 

toS. 

SB. 

toSW. 

E. 

to  a 

SE. 

toSW. 

e.    to  a 
e.    to  a 

E.  to  S. 

NE.  toSE. 

E.  to  S. 

E.  to  S. 

E.  to  S. 

NE.  to  SE. 

E.  to  a 

e.    to  a 

E.      to  S. 

e.    to  a 

NE.  toSE 

e.    to  a 

NE.  toSE. 
NE.  to  SE 


N.  toE 
N.  to  E. 
NE.  toSE 
NE.  to  SE. 
NW.toNE. 
NE.  loSE. 
NW.toNE. 
NE  to  SE 


SE.  toSW. 

S.  to  W. 

NE.  toSE. 

K.  toS. 

SE.  toSW. 

SE.  toSW. 

SE.  toSW. 

S.  to  W. 

S.  to  W. 

S.  to  W. 


S.  to  W. 

SE.  toSW. 

S.  •  toW. 

a  to  w. 

SE.  toSW. 

SE.  toSW. 

SE.  toSW. 

S.  to  W. 


S.       toW. 
W.     to  N. 
E.      to  S. 
SW.  toNW. 
SW.  toNW. 
S.       to  W. 
SE.    to'SW. 
8.       to  W. 
SW.  toNW. 
SW.  toNW. 


SE.  to 

B.  to 

NE.  to 

B.  to 

E.  to 

E.  to 


SW. 

s. 

SB. 
S 

s. 


»  Station  closed  March  29, 1882. 

11  Reduced  to  third-class  station  Feb.  12, 1882. 
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Table  showing  the  quadrants  from  which  the  winds  most  likely  to  he  followed  by  rain 


Stations. 


MISSOURI  VALLET. 

Springfield,  Mo.« ... 

Leavenworth,  Kana 

Omaha,  Nebr 

Bennett^  Foi  t,  Dak 

Huron,  Dak 

Yankton.  Dak 

EXTKEMK  NOBTHWBST. 

Breckenridce,  Minn.* 

Moorhead,  Minn 

Saint  Vincent,  Minn 

Bismarck,  Dak 

Bufoid,  Fort,  Dak 

Stevenson,  Fort,  Dak.1 

NORTHERN  BLOPE. 

Assinaboine,  Fort,  Mont 

Benton.  Fort,  Mont 

Billing.  Mont* 

i  taster,  Fort,  Mont 

Helena,  Mont  

Keogh.  Fort,  Mont1 

Mapmnis,  Fort,  Mont 

Poj)lar  River,  Mont 

Shaw,  Fort,  Mont 

Yir-inia  City,  Mont* 

Dead  wood,  Dak 

Cheyenne,  Wyo 

Washakie,  Fort,  Wyo.1 

North  Platte,  Nobr 


MIDDLE  BLOPE. 


Denver,  Colo    

West  Laa  Animas,  Colo. 

DodeoCity,  Kana 

Elliott  Fort,  Tex 


80U1HKHN  SLOPE. 


Sill,  Fort.  Ind.  T 

Coleman  City,  Tex  • 

Concho,  Fort,  Tex 

Dav  is,  Fort,  Tex 

Gnflin.  Fort.  Tex.  • 

Henrietta,  Tex. f 

Jackftboro'.  Tex. J  \ 

McKavett  Fort,  Tex.*. . 
Stockton,  Foi  t,  Tex 


BOUTHEUM  PLA1 


au. 


LaMesilla,N.  Mex.*.... 

S;mta  Fe.  N.  Mex. l 

Silver  City,  N.  Mex.*  ... 

Socorro,  N.  Mex. I0 

El  Paso,  Tex 

A  pache,  Fort,  Ariz 

Burke's,  Aria. " 


Florence.  Ariz.  »*.. 


Grant,  Fort,  Ariz 

Phosnix,  Ariz. » 

Proscott  Ariz    

Thomas,  Fort,  Ariz  ... 

Tuc«*on,  Ariz.1 

Verde,  Fort  Ariz.1*.. 
Wickenburg.Ariz.1*. 
Yuma,  Ariz 


January.        February. 


NE.  toSE. 
NW.  to  NE. 
N.      toE. 
NW.toNE. 
W.    toK. 
NW.toNE. 


NW.toNE. 
SE.    toSW. 

SE.    toSW. 

NW.  to  NE. 

SW.  to  NW. 
N.     toE. 


SW.  to  NW. 


SW. 
N. 

SE. 

SW. 

SW. 

W. 

NW. 

SW. 

SE. 

HW. 

w. 

SW. 
NE. 


toNW. 

toE. 

toSW. 

to  NW. 

toNW. 

toN. 

toNE. 

toNW. 

to  SW.  I 

toNW.! 

toN. 

toNW. 

toSE. 


E.  to  S. 
NW.toNE. 
NW.  to  NE. 
NW.toNE. 
NW.  to  NE. 
NW.  to  NE. 


NE.  toSE. 
NE.  toSE. 

B.      to  S. 

N.     to  E. 
NE.  to  SE. 
SW.  toNW, 


NW.toNE. 


NW.toNE.  NW.toNE. 

N.     toE.  NE.  toSE. 

NW.toNE.  NE.  toSE. 

SE.    toSW.  NW.toNE. 


SW. 

SW. 

w. 

SW. 

NW. 

SW. 

NW. 

SW. 

SW. 

N. 

W. 

N. 

NE. 


toNW. 

toNW, 

toN. 

toNW. 

toNE. 

to  NW. 

to  NE. 

to  NW 

to  NW. 

toE. 

toN. 

toE. 

toSE. 


NE.  to  SE.  ! 
N  W.  to  NE.  ' 
NW.  to  NE.  i  N 


N W.  to  NE. 
N.     to  E. 
N.     to  E. 
NW.  to  NE. 
N.      to  E. 
NE.  to  SE. 


Variable. 
NE.  to  SE. 
S.  toW. 
S.  to  W. 
NE.  toSE. 
&  to  W. 
S.      toW. 

&      toW. 

NW.toNE. 
SE.  toSW. 
SE.  toSW. 
W.  toN. 
SE.  toSW. 
S.  toW. 
SE.  toSW. 
SE.    toSW. 


1  Station  closed  Jane  IS,  1883. 

*  Station  closed  November  30,  1880. 
•St.  it  ion  eleaed  June  24,  1883. 

*  Station  closed  November  18, 1880. 


Variable. 
E.      toS. 
toE. 
toNW. 
toSE. 
toS. 
toS. 
toSW. 
toSW. 


SW, 

NE. 

E. 

E. 

SE. 

SE. 


NE.  toSE. 
S.  toW. 
SW.  toNW. 
NW.toNE. 
W.  toN. 
S.  to  W. 
S.       toW. 

NE.  toSE. 

N.      to  E. 
E.      toS. 
SE.    to  SW. 
SW.  to  NW. 
S.       to  W. 
SE.    toSW. 
SE.    toSW. 
NE.  toSE. 


March. 


NE.  toSE. 
E.      toS. 
E.      toS. 
NE.  to  SE. 
Variable. 
E.      toS. 


NE.  toSE. 
NE.  toSE. 

E.      toS. 

N.     toE. 
NE.  toSE. 
NE.  toSE. 


April 


SE.  toSW. 
E.  to  S. 
NE.  toSE. 
NE.  toSE. 
NE.  to  SE. 
NE.  to  SB. 


NE.  to  SE. 
E.      toS. 

NE.  to  SE. 

NE.  to  SE. 
NE.  to  SE. 
E.      toS. 


SW.  toNW.   NW.toNE. 


NW.toNE.  | 
NW.toNE.  I 
W.     to  N. 
SW.  to  NW.' 
SW.  to  NW. 
SW.  to  NW. 
SW.  toNW. 
W.     toN. 
SW.  to  NW. 
Variable. 
NW.toNE. 
NE.  to  SE. 
NE.  toSE. 


N.      toE. 

Variable. 

NE.  to  SE. 

NW.toNE. 


NW.toNE. 

SE.    toSW. 
E.      toS. 
N.      toE. 

toE. 

toS. 

toS. 

toS. 


N. 
E. 
E. 
E 
NE.  toSE. 


SW.  to  NW. 
SE.  toSW, 
SW.  to  NW. 
S.  to  W. 
SW.  toNW. 
SE.  toSW. 
SE.    toSW. 

E.      toS. 

S. 


loW. 

toW. 
E.      toS. 
E.      to  S. 
E.      toS. 
SE.    toSW. 
SE.    toSW. 
S.       to  W. 


I 


N.     toE. 
N.      to  E. 
NW.  to  NE. 
S.      to  W. 
NW.toNE. 

Variable. 
NE.  toSE. 
W.    toN. 
S.      to  W. 
NW.toNE. 
NW.toNE. 

Variable*. 
NE.  toSE. 


NW.  to  NE. 
E.      toS. 
N.     to  E. 
NE.  toSE. 


E.      toS. 
NE.  toSE. 
SE.    toSW. 
NW.toNE. 
NE.  toSE. 
E.      toS. 
SE.    toSW. 
E.      toS. 
NE.  toSE. 


SB.  toSW. 
SW.  to  NW. 
S.  to  W. 
SE.  toSW. 
SW.  to  NW. 
SW.  to  NW. 
8.       to  W. 

SW.  to  NW. 

SW.  toNW. 
S.      to  W. 
SB.    toSW. 
W.    toN. 
8.       to  W. 
SE.    toSW. 
B.      toS. 
SW.  to  NW. 


May. 


•  Station  closed  August  1, 1883. 

•  Station  closed  April  14, 1883. 
»  Station  closed  March  31, 1883. 

•  Station  closed  February,  1883. 


SE.  toSW. 
E.  to  3. 
E.  toS. 
NE.  toSE.  , 
NE.  toSE.  , 
toS.  I 
I 


E. 


SB.   toSW. 
SE.   toSW. 


toS. 

toS. 
to  3. 


E. 
E. 
NE.  toSE. 


NE. 

E. 

NW. 

S. 

NE. 

NE. 

NW. 

W. 

SW. 

NW. 

NW. 

NW- 

NE. 


toE.  \ 
to  W.J 
toSE. 
toS. 
to  NE. 
toW. 
to  SB. 
toSE. 
to  NE. 
toN. 
to  NW". 
to  NE. 
to  NL\ 
toNE. 
toSE. 


NW.  to  NE. 
N.      toE. 
E.      toS. 
NE.  to  SE.  ' 


toS. 
toS. 
to  a 
toS. 
toS. 

to  a 

toS. 
NE.  toSE. 
E.      to& 


Variable.  | 
SE.  toSW., 
SW.  toNW.' 
NB.  toSK.  ; 
NK.  toSE. 
SB.  toSWJ 
SE.    toSW. 

SW.  to  N  W. 

Variable. 

Variable. 
B.      toS. 

Variable. 

Variable.    . 
SB.    toSW. 
a       to  W. 
No  preclpi-  i 
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June. 

July. 

August. 

September. 

October. 

NoTember. 

December. 

8E   toSW. 

SE. 

toSW. 

W. 

toN. 

SB.   to8W. 

8E.   to8W. 

SB.    toSW. 

SE.   toSW. 

SEL   toSW. 

8fi. 

to  SW. 

NW.toNE. 

SB.   toSW. 

E.     to  8. 

B.      toS. 

B.    toa 

E.     to  a 

SE. 

toSW. 

SE. 

toSW. 

E.      to  S. 

E.      toS. 

NW.toNE. 

NW.toNE. 

NE  to  SE 

NE 

toSE. 

NE 

toSE. 

NE.  to  SE 

NE.  to  SB. 

W.     toN. 

NB.  to  SB. 

NE  to  SB. 

NE 

toSE. 

NE 

toSE. 

NW.toNE. 

NE.  to  SB. 

NW.toNE. 

NE.  to  SB. 

E.     to  a 

E 

toa 

E. 

toa 

E.      to  S. 

B.      to  S. 

W.     toN. 

NW.toNB. 

8E.   toSW. 

E. 

toa 

E. 

toa 

E.      to  8. 

B.      to  8. 

E.      to  8. 

SE.    toSW. 

8E.   toSW. 

Variable. 

SE. 

toSW. 

NW.toNE. 

B.      toS. 

NW.toNE. 

NW.toNB. 

£.    to  a 

SE. 

tosw. 

E. 

toa 

SE.   toSW. 

5E.      to  8.     \ 
}NW.toNE.J 
NE.  to  SB. 

SB.   toSW. 

SB.   toSW. 

E.     toS. 

E. 

toa 

E. 

to  a 

NW.toNE. 

NW.  to  NB. 

NE.  toSK 

NE  toSE. 

NE. 

to  RE. 

NE 

toSE. 

SW.  toNW. 

N.     to  E. 

SW.  to  NW. 

N.     toE. 

NE  toSE. 

NE. 

toSE. 

E. 

toa 

NE.  to  SB. 

W.    toN. 

SW.  toNW. 

W.    toN. 

SW.  toNW. 

SW 

toNW. 

NE.  toSE. 

S.      to  W. 

Variable. 

SW.  to  NW. 

SW.  toNW. 

X.     toE. 

SW 

toNW. 

NW.  to  NE. 

SW.  to  NW. 

SW.  toNW. 

SW.  to  NW. 

Variable. 

XE.  toSE. 

(8) 

<•> 

(»> 

(«) 

<*) 

(') 

SW.  toNW. 

W. 

toN 

NE. 

to  SE. 

N.      to  E. 

NW.toNE. 

NW.  to  NE. 

NW.toNE. 

a     toW. 

a 

toW. 

a 

to  W. 

SW.  to  NW. 

SE.    to  SW. 

SW.  toNW. 

SW.  to  NW. 

NW.toNE. 

NW.toNE. 

NE. 

toSE. 

W.    toN. 

W.     toN. 

W.     toN. 

NW.toNE. 

XW.  to  NE. 

SE. 

toSW. 

SW 

to  NW. 

NW.toNE. 

SW.  to  NW. 

NW.toNE. 

SW.  toNW. 

NE.  to  SE. 

NW.toNE. 

N. 

toE. 

NE.  toSE. 

SE.   toSW. 

NW.  to  NE. 

NE.  to  SE 

SW.  to  XW. 

a 

to  W. 

N. 

toE. 

SW.  to  NW. 

SW.  to  N W. 

W.    toN. 

S.      to  W. 

SW.  to  NW. 

SE 

toSW. 

W. 

toN. 

SW.  to  NW. 

SW.  to  NW. 

SW.  to  NW. 

SW.  to  NW. 

X.     to  E. 

NW.toNE. 

NE. 

toSE. 

W.    toN. 

NW.toNE. 

S.      toW. 

NW.toNE. 

e    to  a 

E. 

to  a 

E. 

toS. 

N  W.  to  NE. 

NW.  to  NE. 

W.    toN. 

NW.toNB. 

XW.  to  NE. 

Variable. 

NE. 

toSE. 

Variable. 

SW.  to  NW. 

SE.   toSW. 

a      toW. 

E.     to  a 

NE. 

toSE. 

E. 

to  a 

NE.  toSE. 

NE.  to  SB. 

NW.toNE. 

NW.toNB. 

XW.  to  NE. 

NW.toNE. 

NW.toNE. 

NTW.toNB. 

N.     toB. 

NW.toNE. 

NW.toNB. 

E.     to  a 

E 

toa 

NE. 

toSE. 

NE.  to  SE. 

NE.  to  SB. 

Variable. 

NB.  to  SB. 

S£.    tuSW. 

E. 

toa 

E. 

toS. 

E.      toS. 

N.     toE. 

NW.toNE. 

N.     toB. 

SE.    toSW. 

NE. 

toSE. 

E. 

toS. 

SB.    toSW. 

NE.  to  SB. 

NE.  toSK 

NB.  to  SB. 

e.    to  a 

E. 

toa 

NW.toNE. 

SB.    toSW. 

8B.    toSW. 

N.     toE. 

NW.toNB. 

e    to  a 

SE. 

toSW. 

NE. 

toSE. 

NE.  toSE. 

E.     toa 

N.     toE. 

N.     toB. 

e.    to  a 

E. 

to  a 

E. 

toa 

NE.  toSE. 

NE.  toSE 

N.     toE. 

N.     toK 

SE    toSW. 

N. 

toE. 

NE. 

toSE. 

NW.  to  NE. 

NE.  toSE 

NW.toNE. 

N.     toB. 

XE.  toSE. 

NE. 

toSE. 

NW.toNE. 

NE.  to  SE. 

NE.  to  SE. 

N.      toE. 

N.     toE. 

e.    to  a 

NE. 

toSE. 

SE. 

toSW. 

E.     to  a 

e.    toa 

NB.  to  SB. 

NE.  toSE. 

N.     toB. 

e.    to  a 

E. 

toS. 

SE. 

toSW. 

B.     toa 

NE.  to  SB. 

N.      toB. 

e    to  a 

NE. 

toSE. 

NE. 

toSE.  ! 

E.     toa 

b.    toa 

N.     toB. 

NE.  to  SB. 

e    toa 

E. 

toa 

1 

SE. 

toSW.' 

i 

NE.  to  SB. 

SB.    toSW. 

N.      toB. 

NW.toNB. 

SE    toSW. 

SE. 

to  SW. '  E. 

toS. 

W.    toN. 

SB.    toSW. 

NB.  to  SB. 

B.     toa 

e    toa 

SE. 

to  8  WJ  N. 

toE. 

SE.    toSW. 

e.    toa 

E.     toa 

SB.    toSW. 

W.    toN. 

E. 

to  a     i  SE. 

to  SW. 

a     to  w. 

SE    toSW. 

SE.    toSW. 

SW.  to  NW. 

Variable. 

SE. 

toSW. 

SE. 

toSW. 

Variable. 

SE.    toSW. 

B.     toa 

W.    toN. 

XE.  to8E. 

NE. 

to8E. 

NE. 

toSE. 

N.     toE. 

8.       toW. 

NE.  to  SB. 

SW.  toNW. 

NE.  to8E. 

a 

to  W. 

SW. 

toNW. 

SW.  toNW. 

SE.    toSW. 

NE.  to  SB. 

NB.  to  SB. 

No  precipi- 

SE. 

to8W. 

E. 

toa 

Variable. 

Variable. 

SW.  toNW. 

S.      toW. 

tation. 

i 

No  precipi- 

a 

to  W. 

S. 

to  W. 

SW.  toNW. 

8.      toW.   • 

Variable. 

Variable. 

„  tation. 

k.    toa 

SE. 

toSW. 

E. 

to  8. 

E.     u>a 

8.      toW. 

NE.  to  SB. 

SW.  toNW. 

Variable. 

S. 

toW. 

NE. 

toSE. 

SE.    toSW. 

S.       toW. 

NE.  to  SB. 

S.      toW. 

SE.   toSW. 

8. 

toW. 

a 

toW. 

SE.    toSW. 

SE.    toSW. 

S.       to  W. 

8.      toW. 

8E.   toSW. 

W. 

toN. 

SE. 

toSW. 

NE.  toSE 

SW.  toNW. 

NW.toNE. 

8W.  toNW. 

SW.  toNW. 

SE 

toSW. 

E. 

toa 

S.       toW. 

SE.    toSW. 

SE.    toSW. 

SW.  toNW. 

SE    toBW. 

SE. 

toSW. 

SE. 

toSW. 

SE.    toSW. 

SE.    toSW. 

SE.    toSW. 

SB.    toSW. 

NE.  toSE. 

a 

to  W. 

E. 

toa 

S.       toW. 

e.    toa 

8.       toW. 

S.      toW. 

&      toW. 

SE 

toSW. 

SE. 

to8W. 

Variable. 

e.    toa 

W.    toN. 

W.    toN. 

'Station  closed  August  6, 1882. 
*Cl08edMay28, 1881. 
11  Closed  December,  1880. 


»  Closed  April  30,  1882. 

11  Changed  to  a  tbird-clsss  station  Dee.  81, 1881. 

"Changed  to  a  third-class  station  Oct.  10, 1888. 
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Table  showing  the  quadrant*  from  which  the  winds  most  likely  to  be  followed  by  rain 


Stations. 


January.        February. 


March, 


ApriL 


May. 


1 


KIDDLE  PLATEAU. 


Pioohe,Ner.i 

Winnenracca,  Nov.1 . . . 
Bait  Lake  City,  Utah. 


HOBTHERN  PLATEAU. 


Missoula,  Fort,  Mont.1 . . 

Boise,  Idaho 

Eagle  Book,  Idaho1 

Lewiston,  Idaho 

UmatillajOreg.  *  ^ 

Dayton,  Wwh.  T ....... . 

Bpokane  Falls,.  Wash.  T . 


HOBTS  PACIFIC  COAST. 


Canby,  Fort,  Wash.  T.  ■  . . . . 

Olynipia,  Wash.  T 

Tatoosh  Island,  Wash.  I. « . 

Portland,  Oreg 

Boaeburg,  Oieg 


MIDDLE  PACIFIC  COAST. 

Cape  Mendocino,  Cal , 


Red  Bluff,  Cal 

Sacramento,  Cal  ... 
San  Francisco,  Cal . 


SOUTH  PACIFIC  COAST. 

Oampo,Cal.* 

* 
Los  Angeles,  Cal 

San  Diego,  Cal 

Yisalia,Cal» 


SB.    toSW. 
a      toW. 
E.     toS. 


NW.toNE. 
E.      to  8. 
8W.  to  NW. 

ne.  to  se. 

NB.  to  SE. 
a  to  W. 
SW.  toNW. 


SE.    toSW, 


SE. 
SE. 


toSW. 
toSW, 


W.    toN. 


SE. 
SE. 
SE. 


SW. 

NE. 

SE. 
S. 


toSW. 
toSW. 
toSW. 


toNW. 
toSE. 


toSW. 
to& 


SE.  toSW. 
SE.  toSW. 
E.      to& 


&       toW. 
NE.  to  SE. 
SE.    toSW; 
SE.    toSW. 
SW.  to  NW, 
8L      toW. 
SB.    toSW. 


SE    toSW. 


SE.    toSW. 
SE.    toSW. 


SW.  toNW. 

SE.  toSW. 
SE.  toSW. 
SE.    toSW. 


a      toW. 
NB.  toSE. 


toW." 
toS. 


SE.    toSW. 
8.       toW. 
E.      toS. 


SW.  toNW. 
E.     to  a 
Variable. 
KB.  to  SB. 
SW.  to  NW. 
S.      toW. 
E.     to  a 


SE.  to8W. 
SW.  to  NW. 
NE.  to  SB. 


SW.  toNW. 
W.    toN. 
a      toW. 
NE.  to  SB. 
N.     toE. 
SE.    toSW. 
8E.    toSW. 


a    tow.  i 
a    tow.  • 

SW.  toNW. 


SB.    toSW. 

w.  toy.  i 
a    tow. 

SW.  toXW; 
SW.  toXWJ 

a    tow.  I 
a    to\r. 


a     tow. 


a     u>w. 


a    tow. 


SE.    toSW. 

a     tow. 


NE.  toSE. 

SB.  toSW. 
SE.  toSW. 
S.      toW. 


a    tow. 

SE.    toSW. 


a    tow. 

SB.    toSW. 


SE.    toSW. 
SW.  toNW. 


NE.  toSE. 


SE. 

a 


toa 

toSW. 
toW. 


SB.   toSW. 
SW.  to  NW.! 


SB.   toSW. 

SE    toSW.' 
SE    toSW. 

a    tow.  ; 


a     tow. 

SB.    toSW. 


SW.  toNW. 
SE.    toSW. 


toW. 
toW. 


a    tow. 

SW.  toNW 


I 


*  Station  dosed  June  16, 1883.   *  Station  dosed  March  81, 1888.   •  Station  opened  September  1, 1885. 
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Jose. 

July. 

August. 

September. 

October. 

November. 

December. 

SE.    toSW. 
NW.toNE. 
NE.  toSE. 

&      toW. 
SW.  toNW. 
8E.    toSW. 

SE.    toSW. 

S.       to  W. 

e.    to  a 

SE.    toSW. 
S.      to  W. 
E.     to  a 

SE.    to8W. 

S.      to  W. 

e.    to  a 

SE. 

S. 

SW. 

toSW. 

toW. 

toNW. 

SB. 
S. 

SE. 

toSW. 
to  W. 
toSW. 

SW.  to  NW. 
SW.  to  NW. 
S.       toW. 
SW.  toNW. 
S.      to  W. 
SE.    toSW. 
SE.    to  SW. 

W.    toN. 
Variable. 
N.     toE. 
NE.  toSE. 
SW.  toNW. 
a      toW. 

a    tow. 

W.    toN. 
NW.toNE. 
NW.toNE. 
SW.  toNW. 
SW.  to  NW. 
S.       toW. 

a     tow. 

NW.  to  NB. 
SW.  toNTV. 
NW.toNE. 
SW.  toNW. 
SW.  toNW. 
SW.  toNW. 
SW.  toNW. 

SW.  toNW. 
SW.  toNW. 
S        to  W. 
NE.  toSE. 
SW.  to  NW. 

a     to  w. 

SE.    toBW. 

NW.toNE. 
SE.    toSW. 
SW.  toNW. 
NE.  toSE.. 
NE.  to  SE. 
S.       to  W. 

E.     toa 

W. 
NE. 

SW. 

E. 

SE. 

S. 

a 

toN. 

toSE. 

toNW. 

to  S. 

toSW. 

toW. 

toW. 

SB.    toSW. 
S.      toW. 

W.    toN. 

a     tow. 

SW.  toNW. 
SE.    toSW. 
S.       to  W. 

a 
a 

E. 

SE. 
SE. 

toW. 
toW. 

toa 

toSW. 
toSW. 

SE. 

a 

E. 
E. 

SE. 

toSW. 

&      toW. 

a    tow. 

a     tow. 

toW. 

toa 

SB.    to8W. 
W.    toN. 

SE.    toSW. 
SW.  toNW. 

SE.    toSW. 
SW.  toNW. 

SE.    toSW. 
SW.  toNW. 

toa 

toSW. 

No  precipi- 
tation. 
SE.    toSW. 
SE    toSW. 
S.      toW. 

No  precipi- 
tation. 
SE.    toSW. 

a     tow. 
a     tow. 

No  precipi- 
tation, 
a      toW. 
a      toW. 

a     tow. 

SE.    to8W. 

SE.    toSW. 
SE.    toSW. 
S.       to  W. 

SE.    toSW. 

E.     to  a 
SE.    toSW. 
S.       to  W. 

SW. 

E. 

SE. 

S. 

toNW. 

to  a 

toSW. 
toW. 

SE. 

BE. 
SE. 
SE. 

toSW. 

toSW. 
toSW. 
toSW. 

S.      toW. 

SE.   toSW. 

&      toW. 
SW.  to  NW. 

No  precipi- 
tation. 

No  precipi- 
tation. 

a    tow. 

No  precipi- 
tation. 

SW.  toNW. 

No  precipi- 
tation. 
SW.  toNW. 
SW.  toNW. 

SW.  toNW. 

No  precipi- 
tation. 
NW.toNE. 
SE.    toSW. 

SW.  toNW. 

a    tow. 
a     tow. 

W.    toN. 

SW. 

SE. 

S. 
SW. 

toNW. 

toSW. 

toW. 
toNW. 

SW. 

E. 

a 

E. 

toNW. 

to  a 

toW. 

toa 

«  Station  opened  October  1 1888. 


•Station  closed  September  80, 1882. 
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APPENDIX  73. 

Table  showing  the  quadrants  from  which  the  winds  least  likely  to  be  followed  by  rain  or  snow 

oftht 

[Computed  from  observations  taken  daring  a  period  of 


Stations. 


HEW  ENGLAND. 


Eastport,Me 

Portland,  Me 

Burlington,  W 

Boston,  Mass 

Provincetown,  Mass 

Springfield,  Mass.2 

Thatclu  r's  Island,  Mass.* . 
Wood's  Holl,  Mass.* 

Block  Island,  R.  I 

Newport,  R.  I.* 

New  Haven,  Conn 

New  London,  Conn 


MIDDLE  ATLANTIC  STATES. 


Albany, N.Y  .... 
Now  York  Citv . . 
Philadelphia,  Pa. 


William  sport,  Pa.1 


Atlantlo  City,  N.J 

Barnesat  Citv,  N.  J 

Cape  May,  N.J 

Sandy  Hook,  N.  J 

Delaware  Breakwater,  Del. 

Baltimore,  Md 

Washington  City 

Cape  Henry,  Va 

Chincoteagne,  Va 

Lynchburg,  Va 

Norfolk,  Va 


SOUTH  ATLAHTIO  STATES. 

Cape  Look  oat,  N.  C* 

Charlotte,  X.C 

Hatteras,N.C 


Kitty  Hawk, N.C 

Macon,  Fort,  N.  C 

Portsmouth,  N.  C 

Smithville.N.C 

Wilmington,  N.C 

Charleston,  S.  C 

Augusta,  Ga 

Savannah.  Ga 

J  ackson  ville,  Fla 


FLORIDA  PEHlffSULA. 


Cedar  Key*,  Fla.. 
Kty  West,  Fla.... 
PuutaRaaa,  Fla.1. 
San  ford  Fla 


EASTERN  OULF  STATES. 


W.     to  N. 

E.  toS. 
SW.  toNW. 
N.  to  E. 
W.  to  N. 
NE.  toSE. 
N.  toE. 
NW.toNE. 

W.     to  N. 

W.-   toN. 

E.      toS. 

NE.  toSE. 


February. 


March. 


ApriL 


Kay. 


NE. 

W. 

W. 

& 

!£• 

W. 

SW. 

SW. 

E. 

W. 

SW. 

SW. 

E. 

W. 

W. 


toSE. 

toN. 

toN. 

toW. 

toN.  ) 

toS.   5 

toN. 

toNW. 

toNW. 

to  8. 

toN. 

toNW. 

toNW. 

toS. 

toN. 

toN. 


W. 
W. 
E. 
E. 

W. 

E. 
<W. 
IE. 

E. 

E. 
W. 
W. 
E. 


toN. 

toN. 

toS. 

toS.    ? 

toN.  5 

toS. 

toN.  ? 

toS.   5 

toS. 

toN.  > 

toS.    } 

toS. 

toN. 

toN. 

toS. 


SW.  toNW, 
W.  toN. 
W.  toN. 


W.  toN. 
W.  toN. 


W. 

E. 
NE. 

W. 

NE. 
NE. 
W. 
W. 

N. 

NW 
W. 


toN. 
toS. 
toSE. 
toN. 
to  SE. 
to  SE. 
toN. 
toN. 

toE. 

to  NE. 

to  N. 


.  W.     to  N. 
W.     to  N. 

NE.   toSE. 
I  SW.  toNW 
SW.  t-NW. 
NE.   toSE. 
W.     to  N. 


W.     to  N. 

5W.     to  N. 


W. 

w. 


toS.   5 

toN. 
toN. 


NE.   toSE.      NW.toNE. 


NE.  to  RE.    ,  N.  to  E. 

W.     to  N.     .  W.  to  X. 

W.     to  N.        W.  to  N. 

NW.  to  NE.  I  SW.  to  N W. 

W.     toN.     ,  W.     toN. 


SW. 

W. 

NE. 

NW. 

W. 

SW. 

W. 

W. 

w. 
w. 


toNW.  W.  toN. 
toN.  I  W.  toX 
to  SE.  I  NE  to  SE 
to  NE.  I  W.  to  X. 
to  N.  1  W.  to  X. 
toNW.|  SW.  toNW. 


toN. 
toN. 

toN. 

toN. 


W.     to  N. 

W.     to  N. 


NE.   toSE. 
W.     to  X. 
NW.toNE. 

NW.  to  NE. 
W.     toN. 


W.  toN.  i  W.  to 
SW.  toNW.  W.  to 
W.  toN.  I  W.  to 
W.  toN.  SW.  to 
W.  to  N.  1  SW.  to 
SW.  toNW.    SW.  to 


W.  to  N. 

W.  to  N. 

W.  toN. 

W.  toN. 


E.  to  S. 

W.  toN. 

W.  toN. 

W.  to  N. 

W.  toN. 

W.  to  N. 

W.  toN. 

W.  toN. 

SE.  toSW. 

W.  to  N. 

SW.  toNW. 

W.  to  N. 


SW.  to  NW. 
SW.  to  NW. 
W.     toN. 


Atlanta,  Ga M 

Pensacola,  Fla 

1  Station  closed  Jnne  15, 1888. 

*  Stat  ion  closed  December  31, 1882. 

■Changed  to  a  third-class  station  May  81, 1888. 

■Station  closed  January  81, 1883. 


W.  to 

W.  to 

W.  to 

W.  to 


N. 

N. 

N. 

NW. 

NW, 

NW. 

N. 

N. 

N. 

N. 


W.  to  N. 

W.  to  N. 

W.  toN. 

W.  to  N. 

W.  to  N. 

W.  toN. 

W.  toN. 

W.  to  N. 

W.  to  N. 

W.  to  N. 
NW.toNE. 

W.  to  N. 


SW.  toNW. 
W.     toN. 

N.      to  E. 
C) 


w. 

toN. 

W. 

SW 

toNW. 

W. 

NW.toNE. 

NW. 

S. 

toW. 

W. 

w. 

toN. 

W. 

w. 

toN. 

SW. 

w. 

toN. 

W. 

w. 

toN. 

W. 

w. 

toN. 

NW. 

w. 

toN. 

W. 

NW.toNE. 
W.     toN. 
toN. 


W. 

w. 
w. 
w. 
w. 
w. 


toN. 
toN. 
toN. 
toN. 

toN. 


W.     toN. 
NW.toNE. 
W.     to  N. 
W.     toN. 


NW.toNE. 
8W.  to  NW. 
NW.  to  NE. 
NE.  toSE. 


W. 

W. 

E. 

W. 


toX 
toX. 

toS. 

toy. 


w.  toy. 
w.  toy. 


N.     toE. 

w.   toy. 
w.    to  x. 

NW.toNE. 


W. 


toX    ] 

toy.  1 

toN.    . 

toXE. 
toy. 
u>x.  , 
t©yw. 
toy.  ' 

toN. 

.to  KB.  I 

toy.  1 


1 


w.  toy. 

w.  toy. 

w.  u>y. 

w.  toy. 

W.  toN. 

w.  toy. 

W.  toN. 

W.  toN. 

W.  toN. 

w.  toy. 

W.  toX 

W.  toN. 


w.  t*y. 
sw.  to  y  wv 

NW.toXE. 
NW.toNE. 


W.    toN.       NW.toNE.  1  NW.toNE.    NW.toNE. 
BW.  toNW.    W.    toN.     I  NW.toNE.    W.    toN. 

■Station  closed  March  81, 1888. 

•Station  closed  December  31, 1880. 

'Made  a  first-lass  station  Maroh  28, 1888, 
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APPENDIX  73. 

0 

ere  observed  to  blow  at  stations  of  the  Signal  Service,  United  States  Army,  during  each  month 
year. 

from  one  to  thirteen  yean— 1871  to  1883,  inclusive.] 


Jane. 

July. 

August. 

September,   j 

October. 

November. 

December. 

W.    toN. 

_  . 
XE.  to  SB. 

W. 

toN. 

W. 

i 
toN.       ' 

W.     toN. 

W.     to  XT. 

W. 

toN. 

W.    toN.     • 

W.     toN. 

W. 

toN. 

W. 

toN. 

W.     to  N. 

W.     toN. 

E. 

toS. 

XE    to  SB. 

XE.  toSE. 

NE. 

to  SE. 

NE. 

to  SE.     1 

NE.  toSE. 

S  W.  to  NW. 

SW. 

toNW. 

NW.toNE. 

NW.toNE. 

W. 

toN. 

W. 

toN.       I 

W.     to  N. 

N  W.  to  NE. 

N. 

toE. 

X      toE. 

NW.toNE. 

w. 

toN. 

W. 

to  Xr.       ' 

SW.  toXW. 

W.     to  N. 

N. 

toE. 

NE.  foSE. 

W.     to  X. 

NE. 

toSE. 

SW. 

toNW.  I  SW.  toXW. 

SW.  to  NW. 

NE. 

toSE.  ' 

NE    toSE. 

W.     toN. 

W. 

toN. 

W. 

toX.       ! 

W.     to  N. 

W.     toN. 

W. 

toN. 

NW.toXE. 

NW.toNE. 

W. 

toN. 

W. 

toX.       . 

}*W.  to  NE. 

NW.toNE. 

W. 

toX. 

X    *toE. 

W.     toX. 

W. 

toN. 

w. 

toX. 

W.     to  N. 

E.      to  S. 

W. 

toN. 

W..    toX. 

NW.toXE. 

W. 

toN. 

w. 

toN. 

W.     to  N. 

W.     toN. 

E. 

toS. 

W.     toX. 

W.     toN. 

W. 

toN. 

w. 

toN.       | 

W.     to  N. 

W.     toN. 

<W. 
IE. 

toN. 
toS. 

V.     toX. 

W.     toN. 

NW.toNE 

w. 

toN.       | 

1 

W.     to  X. 

W.     to  N. 

E. 

toS.- 

NE.   toSE. 

N.      to  E. 

NE. 

toSE. 

NE. 

1 
toSE. 

NE.  to  RE. 

XE.  toSE. 

XE. 

toSE. 

W      to  N. 

•  W.     to  N. 

W. 

toX. 

W. 

toN. 

W.     to  X. 

W.     to  X. 

W. 

toN. 

NW.toNE. 

N.      toE. 

NW.  to  XE. 

W. 

toN. 

W.     to  X. 

W.     to  X. 

W. 

toN. 

V  unable. 

JS.       to  W.  1 
}N.      toE.    \ 

NW.toNE. 

Variable. 

NW.toNE. 

SE.    toSW. 

SW. 

toNW. 

NE.  toSE. 

W.     toN. 

W. 

toN. 

W. 

toN. 

W.     to  N. 

W.     toN. 

W. 

toN. 

NW.toXE. 

W.     toN. 

W. 

toN. 

W. 

toN.       , 

W.     to  N. 

W.     toN. 

W. 

toN. 

NW.toXE. 

SW.  toNW. 

W. 

toX. 

W. 

toX.       ' 

SW.  toXW. 

S  W.  to  N  W. 

SW. 

toNW. 

NV.    toXE. 

N  W.  to  NE. 

W. 

toN. 

W. 

toN. 

W.     to  X. 

W.     toX. 

W. 

toN. 

w.    10  x. 

W.     toN. 

W. 

toN. 

W. 

toN. 

W.     to  N. 

K.      to  S. 

XE. 

toSE. 

X.     to  E. 

N.      to  E. 

NW.  to  NE. 

SW. 

toNW. 

W.     to  X". 

W.     to  N. 

W. 

toN. 

N.     toE. 

N.      to  E. 

W. 

toN. 

•SW. 

toNW. 

SW.  toNW. 

W.     toN. 

SW. 

toNW. 

"■•*.    to  N. 

W.     toN. 

W. 

toN. 

w. 

toN. 

SW.  to  NW. 

SW.  to  NW. 

W. 

toX. 

N.     toE. 

W.     toN. 

NW;toNE. 

w. 

toN.    . 

W.     to  X. 

SW.  to  NW. 

NE. 

toSE. 

NW.toNE. 

NW.toNE. 

W. 

toN. 

w. 

toN. 

NW.toXE. 

W.     to  N. 

W. 

toX. 

XW  10  XE. 

W.     toN. 

W. 

toN. 

w. 

toX. 

W.     to  N. 

SW.  to  NW. 

W. 

toN. 

V      to  E 

XW.  to  NE. 

W. 

toN. 

w. 

toX. 

W.     to  N. 

SW.  toNW. 

W. 

toN. 

NW.toXE. 

W.     to  N. 

W. 

toN. 

w. 

to  N. 

W.     to  X. 

W.     to  N. 

W. 

toN. 

W.     to  X. 

W.     to  N. 

W. 

toN. 

SW. 

toNW.  ; 

W.     to  X. 

W.     to  N. 

W. 

toN. 

NW.toXE 

NW.toNE. 

W. 

toN. 

w. 

to  N. 

W.     to  X. 

W.     to  N. 

\W. 

/E. 

to  X'. 

to  S. 

NW.toXE. 

E.      to  S. 

w. 

toN. 

SW 

toNW.  ' 

SW.  toNW. 

E.      to  S. 

W. 

toX. 

W.     io  X. 

W.     toN. 

w. 

toN. 

w. 

toN. 

W.     to  X. 

W.     to  N. 

w. 

toN 

NW.toXE. 

W.     to  N. 

w. 

toN. 

w. 

toN.       ' 

SW.  to  NW. 

SW.  toNW. 

w. 

toN. 

NW.toXE. 

W.     to  N. 

w. 

toN. 

w. 

toN.       ' 

W.     to  X. 

SW.  toNW. 

w. 

toN. 

NW.toXE. 

NW.toNE. 

w. 

toN. 

w. 

toN. 

SW.  toNW. 

SW.  toNW. 

NW.  to  NE. 

N       t„  E, 

X.      to  E. 

w. 

toN. 

w. 

toN. 

SW.  toNW. 

W.     to  X. 

W. 

toN. 

NW.toNE. 

NW.toNE. 

w. 

toN. 

w. 

toN. 

SW.  toNW. 

SW.  to  NW. 

w. 

toN. 

W.     10 N. 

W.     to  N. 

w. 

toN. 

w. 

toN. 

SW.  toNW. 

SW.  toNW. 

1  w. 

1 

toN. 

NW.toNE. 

XW.  to  NE. 

NW.  to  NE. 

NW.toNE. 

W.    toN 

SW.  to  NW. 

1  SW.  to  NW. 

W     to  X. 

W.     toN. 

1  w. 

toN. 

W. 

toN. 

SW.  to  NW. 

SW.  to  NW. 

1  W* 

toN. 

NW.toXE. 

NW.toXE. 

1  XW 

r.  to  NE. 

W. 

toN. 

W.    to  N. 

XW.  to  NE. 

w. 

toN. 

W.    toX. 

NW.  to  NE. 

s. 

to  W. 

W. 

toN. 

Variable. 

SE.    toSW. 

1    Variable. 

>'W.  to  NB. 

N.     toE. 

NW.  to  NE. 

NW.toNE. 

S.      toW. 

W.    to  N. 

i  W- 

toN. 

NW.  to  KB. 

&      to  8. 

W. 

toN. 

SW 

.  toNW. 

W.    toN. 

1  SW.  toNW. 

1  w. 

toN. 

izeAy* 
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Table  showing  the  quadrants  from,  tvhich  the  winds  least  likely  id  he  foUovtdty  rm 


Stations. 


E  A6TF  KX  GULF  8T ATKB— Cont'd. 


Mobile.  Ala , 

Montgomery,  Ala 

Staikvnle,  Mis*.1 

Yicksburg,  Mia* W. 

New  Orleans,  La W 


January.     •    February. 


WESTERN  GULP  STATES. 

Port  Ends.  La.* 

Shreveport,  La 

Fort  Smith.  Ark 

LittloIUck.  Ark 

Gibson,  Fori,  Ind.  T.» 

Boerne.  Tex.* 

Corstcaua,  Tex.1 

Decatur,  Tex.f 


Denison,  Tex.»  

Fredericksburg,  Tex.». 

Galveston,  Tex  . : 

Indianoia,  Tex 

Mason,  Tex.» 

Palest  ine,  Tex 

PUot  Point,  Tex.9 

San  Antonio,  Tex.1 


BIO  UKAKDK  VALLET. 

Bracket tvi lie,  Tex.10 

Brownsville,  Te< 

Castrovillo.  Tex.11 

Eagle  Pass,  Tex.1    

Edinbnn;,  Tex."  

Laredo,  Te^.10 

Eio  f  r rande  City,  Tex.  . . . 
Uvalde,  Tex 


OHIO  VALLEY  AND  TEXNESSKK. 

Chattanooga.  Trim 

ILuoxville,  Tenti 

M  mphis,  T«nn 

Nashville,  Teun 

Lou^vilUv  Ky 

Indianapolis/lnd 

Cincinnati,  Ohio 

Columbus,  Ohio    

Mnreantown,  W.  Va.1 

Pittoburg,  Pa 


LOWKtt  LAKES. 


SW.  toNW.  8W.  toNW. 

W.     toN.  SW.toNW. 

SW.  toXW.  Variable. 

toN.  W.    toX. 

toX.  W.    toX. 


SW.  toXW. 
SW.  toXW. 
SE.  toSW. 
SW.  toXW. 
SW.  to  NW. 

Variable. 
SW.  to  NW. 
SW.  toXW. 

SW.  toXW. 

SW.  toXW. 
SW.  toXW. 
SW.  toXW. 
SW.  toXW. 
SW.  toNW. 
E.  to  S. 
SW.  toNW.1 


March. 


SW.  to  XW. 
SW.  toXW. 

Variable. 
SW.  toNW. 
SW.  toNW.! 
SW.  toXW.! 
W.  toX.  ; 
SW.  to  XW. 

SW.  toXW.: 

NE.  toSE.  I 
SW.  toXW.i 
SW.  to  XW.I 
SW.  to  XW.I 
W.  toX. 
SW.  to  XW.- 
SW.  to  XW., 


W.  toN. 
W.  toN. 
Variable. 
W.  toX. 
W.    toX. 


NW.  to  NE. 
SW.  to  XW. 
XW.toXE. 
SW.  to  XW. 
SW.  to  XW. 
S.  toW.  I 
SW.  to  XW.I 
XW.toXE.  ' 

SW.  to  XW.I 

SW.  toXW.1 
SW.  toXW. 
SW.  to  XW.' 
SW.  toNWJ 
XW.toXE.  I 
SW.toNW. 
SW.  toXW.. 


April 


M»y 


W.    toX.  W.  toX. 

W.    to  X.  W.   tfl  X 

XW.toXE.  NW.toXF 

W.    toX.  NTT.  to  XI 

W.    toN.  W.   toX, 


XW.toNE.  .XW.toXE 
W.  toN.  i  NW.toNE 
W.  toX.  NW.toNE 
W.  toX.  W.  U«V 
SW.toNW.  NW.toXE 
8.  toW.  SW.  toX*. 
SW.  toXW.  SW  toX* 
X.      to  E.     .  W.   to  X 

sw.  toxw.j  w.  t«x 

X.  toE.  !  W.  toN 
W.  toX.  SW.  toN* 
SW.  toXW.  SW.toNW- 
SW.  toNW.  NW.toNE. 
XW.toXE..  W.  toX. 
SW.  to  XW.  SW.  to  X* 
SW.toNW..  sw.  u»nw 


SW. 

to  XW. 

sw. 

toXW. 

s. 

to  W. 

s. 

toW. 

SW. 

toXW. 

SW. 

toXW. 

s. 

to  W. 

SW. 

toXW. 

I 


I 


SW.  to  XW.I  S.      to  W.       SW.  toNW.  SW.  t«XV 
SW.  to  XW.I  SW.  to  XW.!  SW.  to  NW.   W.    toX. 
S.       to  W.       SW.  to  XW'  SW.  to  XW.  SW.  toX* 
SW.  to  XW.I  SW.  to  XW.'  SW\  to  XW..  S.      to  W 

SW.  to  XW.|  SW.  to  XW.    SW.  to  XW.;    VarUt»> 
SW.  to  XW.|  SW.  toNW.!  SW.  toXW.   SW.l«»X«\ 
S.       to  W.     |  S.      to  W.       W.     to  X.     ,  SW.  to  XW. 
SW.  toNW.1  SW.  toNW.1  W.    to  X.       W.   toX. 


W.  toX. 
E.  to  S. 
W.  toX 
W.  toX. 
W.  to  X. 
X.  to  E. 
W.  toN. 
XW.to  NE. 
W.  toN. 
XW.toXE. 


X.     toE. 

E.  to  S. 
1  W.  toX. 
i  W.  toX. 
I  W.  toN. 
1  XW.toXE. 

•  XW.to  NE. 

*  XW.toXE. 
I  W.    toN. 

1  NW.toNE. 


X.  toE. 
j  W.    to  X. 

1  W.    toX. 

SW.toNW. 
I  W.    toX. 
i  W.    toX. 
,  XW.toXE 

W.  toX. 
I  X.  toE. 
|  W.    toN. 


I 


Buffalo,  N  Y XW.toXE 

Oswego.  X.  T X.     toE. 

Rochester,  X.  Y i  N.     to  E. 

Erie,  Pa X.     to  E. 

Cleveland,  Ohio .1  XW.toXE. 

Sanduskv,  Ohio XW.toNE. 

Toledo,  Ohio  '  NW.toNE. 

Detroit,  Mich \  NW.to  XE. 


NW.toNE.     XW.toXE. 
X.     to  E.       '  X.     to  E. 
I  XW.toXE.   |X.     toE. 


UFPEB  LAKES. 


; 


Alpena,  Mich I  X.     toE. 

Escanaba.  Mich XE.  toSE. 

Grand  Haven.  Mich I  XW.toXE. 

Mackinaw  City,  Mich |  XW.to  XE. 

Marquette,  Mich >  XE.  toSE. 

Port  Huron,  Mioh XW.to  NE. 

Champaign,  111.* i  SW.  to  N W. 

Chicago,  111  N.     toE. 

Milwaukee,  Wis '  N.     toE. 

Duluth,  Minn E.     toS. 

1  Station  closed  June  15, 1883. 
'  Station  closed  March  81,  1883. 
*  Station  closed  May  13, 1882.    ' 


toE. 

toE. 
N.  to  E. 
W.  toN. 
NW.toNE. 


N.     toE. 
8W.  to  NW. 
NW.toNE. 
NW.toNE. 

N.     toE 

NW.toNE. 
SW.toNW. 
NW.toNE. 
NW.toNE. 
&.     toS. 


X.     toE. 
NW.toNE. 
XW.toXE 
W.    toN. 
XW.toXE 


NW.toNE. 
SW.toNW. 
NW.toNE 
NE.  toSE. 

N.     toE. 

W.  toN. 

W.  toN. 

W.  toN. 

W.  toN. 

E  to8. 


W.    toX.        XW.toXE 
E.     toS.         E.    t  «S. 
W.    toN.        W.   t>X 
W.    toN.        W.    toN 
W.    toN.        NW.toNE 
W.    toX.        NWtoXE 
NW.toNE.  ,  NW.mXE. 
W.    toX.        NW.toXE. 
XW.toNE.  '  NW.to  SE 
N.     loE.        N.    w  £ 


W.    toX. 
SW.  to  NW. 
XW.to  XE 
NW.toNE. 
W.    toN. 
NW.toNE. 
W.    toN. 
W.    toN. 


&      toW. 
SW.toNW. 
W.    toN. 
&      toW. 

a     toW. 

SW.toNW. 
W.    toN. 
W.    toN. 
W.    toN. 
S.     to  8. 


W.  *»>■ 
N.  toE 
X.  tot 
K.  toE- 
W.  toN- 
XW.to  *E 
NW.to  XE 
W.  toN 


NW.toNE. 
8W.toN* 
W    toX 
XW.to  S* 

SW.toN* 

w.  ««>; 

W.  toJ 
W.  to> 

X.    toa    • 


«  Station  closed  July  28, 1880. 
«  Station  oloaed  October  81, 1881. 
•  Station  closed  September  10, 1883. 
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or  snow  are  observed  to  How  at  stations  of  the  Signal  Service,  fc. — Continued. 


Jose. 

July. 

August. 

September. 

October. 

November. 

December* 

NW.teNE. 

W.    toN. 

W.    toN. 

SW.toNW. 

SW.  to  NW. 

8W.  to  NW. 

SW.  to  NW. 

X.     to  £. 

N.     toE. 

NW.  to  NE. 

SW.  to  NW. 

SW.  toNW. 

SW.  to  NW. 

W.    toN. 

X.     to  E. 

NW.toNE. 

NW.  to  NE. 

SW.  to  NW. 

N.     toE. 

SW.  toXW. 

SW.  to  NW. 

XW.toNR. 

N.     toE. 

N.     toE. 

W.    toN. 

SW.  toNW. 

8W.  toNW. 

W.    toN. 

W.    toN. 

NW.toNE. 

NW.toNE. 

W.    toN. 

SW.  to  NW. 

SW.  toNW. 

W.    toN. 

NW.toNE. 

W.    toN. 

NW.toNE. 

SW.  to  NW. 

NW.toNE. 

SW.  to  NW. 

SW.  to  NW. 

W.    toN. 

NW.  to  NE. 

W.    toN. 

SW.  to  NW. 

NW.toNE. 

SW.  toNW. 

SW.  toNW. 

NW.toNE.. 

N.      to  E. 

SE.    toSW. 

Variable. 

NW.toNE. 

SW.  toNW. 

NW.  to  NE. 

NE   toSE. 

W.    toN. 

W.    toN. 

W.    toN. 

SW.  to  N  W. 

SW.  toNW. 

W.     to  N. 

NW.toNE. 

W.    toN. 

SW.  toNW. 

SW.  to  NW. 

SW.  toNW. 

SW.  to  NW. 

SW.  toNW. 

Variable. 

SW.  to  NW. 

SW.  to  NW. 

SW.  to  NW. 

SW.  to  NW. 

SW.  to  NW. 

SW.  toNW. 

W.    toN. 

W.    toN. 

SW.  toNW. 

SW.  toNW. 

SW.  toNW. 

SW.  to  NW. 

SW.  toNW. 

W.    toN. 

W.    toN. 

NW.toNE.     SW.  toNW. 

SW.  toNW. 

SW.  to  XW. 

SW.  toNW. 

NW.toNE. 

W.    toN. 

<NE.   toSE.>    w     toN 
jNW.toXEJ1  w'    toJS> 
sw.  to  n  w:  SW.  to  X W. 

SW.  to  NW. 

S.      toW. 

SW.  to  NW. 

NW.toNE. 

NW.  to  NE. 

W.    toN. 

SW.  to  NW. 

SW.  to  NW. 

SW.  to  NW. 

W.    toN. 

W.«   to  N.      1  SW.  to  N W. 

W.     to  N. 

SW.  to  NW. 

SW.  to  NW. 

SW.  to  NW. 

W.    to  N. 

W.     to  N.        SW.  to  XW. 

SW.  to  NW. 

SW.  to  NW. 

SW.  to  N W. 

SW.  to  NW. 

8W.  to  NW. 

Variable.       SW.  to  NW. 

SW.  to  NW. 

S.      to  W. 

W.    toN. 

NW.toNE. 

NW.toXE. 

NW.toNE. 

SW.  toNW. 

SW.  toXW. 

W.    toN. 

SW.  to  NW. 

NW.toNE. 

Variable. 

SW.  to  NW. 

SW.  to  NW. 

SW.  to  NW. 

SW.  to  NW. 

SW.  to  NW. 

SW.toNW. 

SW.  toNW. 

SW.  to  NW. 

SW.  toNW. 

SW.  toNW. 

SW.  to  NW. 

SW.  to  NW. 

W.    toN. 

W.    toN. 

SW.  to  NW. 

SW.  to  NW. 

SW.  toNW. 

&      to  W. 

SE.   toSW. 

SW.  to  NW.   8W.  to  NW. 

SW.  to  NW. 

SW.  to  NW. 

SW.  toNW. 

SW.  toNW. 

SW.  to  NW. 

N.     to  E.        NW.  to  NE. 

SW.  toNW. 

SW.  to  NW.  * 

SW.  toNW. 

S.      to  W. 

S.      toW. 

NW.toNE.     SW.  toNW. 

SW.  to  NW. 

SW.  to  NW. 

8.      toW. 

8.      toW. 

S.      toW. 

Variable. 

Variable. 

^^sw.SSw.l 

Variable. 

8.      toW. 

SE.   toSW. 

SW.  to  NW. 

SW.  toNW. 

SW.  toNW.1  S.      toW. 

SW.toNW. 

8.      to  W. 

a    tow. 

SW.  to  NW. 

8W.  to  NW. 

SW.  to  NW. 

SW.  toNW. 

SW.  to  NW. 

&      toW. 

S.      toW. 

SW  toNW. 

SW.  to  NW. 

SW.  to  NW. 

SW.  to  NW. 

W.    toN. 

SW.  toNW. 

SW.  to  NW. 

NW.toNE. 

N.     toE. 

W.    toN. 

SW.  toNW. 

W.     toN. 

W.     toN. 

SW.toNW. 

W.    toN. 

E.     toS. 

E.     toS. 

W.     toN. 

E.      toS. 

E.      toS. 

W.    toN. 

X.    toE. 

N.     toE. 

E.     to  8. 

SW.  toNW. 

W.     toN. 

SW.  toNW. 

W.    toN. 

NW.toNE. 

NW.toNE. 

N.     toE. 

W.     toN. 

NW.toXE. 

SW.  toNW. 

SW.toNW. 

X.    toE. 

N.     toE. 

NW.vtoNE. 

N.      toE. 

NW.  to»NE. 

SW.  toNW. 

W.    toN. 

K.    toE. 

NE.  toSE. 

NW.toNE. 

W.     toN. 

N.     toE. 

W.     toN. 

W.    toN. 

N.    toE. 

N.     toE. 

NW.toNE. 

N.      toE. 

NW.toNE. 

W.     toN. 

W.    toN. 

N.    toE. 

N.     toE. 

NW.toNK 

NW.toNE. 

W.     toN. 

NW.toNE. 

NW.toNE. 

X.    toE. 

NE.  toSE. 

N.     toE. 

W.     toN. 

NE.  toSE. 

W.     toN. 

NW.toNE. 

X.    toE. 

NE.  toSE. 

N.     toE. 

W.     toN. 

N.      toE. 

N.      toE. 

XW.toNE. 

NW.toNE. 

NW.toNE. 

W.    toN. 

NW.toNE. 

NW.toNE. 

NW.toNE. 

NW.toNE.* 

N.    toE. 

S.     toE. 

N.     toE. 

N.      toE. 

N.      toE. 

N.      toE. 

N.     toE. 

X.    toE. 

N.     toE. 

N.     toE. 

N.      toE. 

NW.toNE. 

N.      toE. 

N.     toE. 

N.    toE. 

NW.toNE. 

N.     toE. 

N.      toE. 

N.      toE. 

N.      toE. 

N.     to  E. 

NW.toNE. 

N.     toE. 

SW.toNW. 

NW.toNE. 

NW.  to  XE. 

NW.toNE. 

NW.toNE. 

W.    toN. 

NE.  toSE. 

NW.toNE. 

N.      toE. 

NW.toNE. 

N.      toE. 

N.     toE. 

NW.toNE. 

NW.toNE. 

W.    toN. 

NW.toNE. 

NW.  to  NE. 

W.     toN. 

W.    toN. 

W.   toN. 

W.    toN. 

W.    toN. 

W.     toN. 

W.     toN. 

NW.toNE. 

NW.toNE. 

NW.toNE. 

N.     toE. 

NW.toNE. 

N.      toE. 

N.      toB. 

N.      toE. 

N.    toE. 

NW.toNE. 

NW.toNE 

NW.toNE. 

8W.  to  NW. 

N.      toE. 

NE.  toSE. 

NE.  toSE. 

NW.toNE. 

NW.toNE. 

W.    toN. 

NW.toNE. 

NW.toNE. 

NW.toNE. 

NW.toNE. 

NE.  to  SB. 
IN.    toE.    1 
JSW.toNW.f 

W.    toN. 

NW.toNE. 

SE.  toSW. 

W.     toN. 

NW.toNE* 

N.     toE. 

N.    toE. 

NW.toNE. 

N.     toE. 

N.      toE. 

N.     toE. 

N.     toE. 

N.     toE. 

W.    toN. 

W.    toN. 

N.     toE. 

N.     toE. 

NW.toNE. 

N.     toE. 

NWtoNE. 

N.     toE. 

NW.toNE. 

NW.toNE. 

W.     toN. 

NW.toNE. 

N.     toE. 

W    toN. 

NW.toNE. 

W.    toN. 

W.    toN. 

W.     toN. 

N.      toE. 

NW.toNE. 

W.    toN. 

NW.toNE. 

NW.toNE. 

W.     toN. 

N.      toE. 

N.     toE. 

N.     toE. 

E.     toS. 

E.     toS. 

E.     toS. 

E.     to  a 

W.    toN. 

E.      toS. 

E.     toS. 

f  Station  closed  Pebnwry  25,  1883. 
9  Station  closed  April  15, 1882. 
•  Sutton  cloned  March  81, 1881. 


'°  Reduced  to  third  clans  station  December  18, 1882. 

"  Station  closed  March  29, 1882. 

"  Reduced  to  third-class  station  February  12, 1881. 
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Table  showing  the  quadrants  from  which  the  winds  least  likely  to  be  followed  by  rate 


Stations. 


UPPRB  MIB8I66IPri  V ALLEY. 


Saint  Paul,  Minn . . 
La  CroesejAVia . ... 
Madison,  Wis.'  .... 
Davenport,  Iowa  . . 
Des  Moines,  Iowa  . 

Dobuque,  Jowa 

Keokuk .  Iowa 

Cairo,  111 

Springfield,  111 

Saint  Louis,  Mo . . . 


MISSOURI  VALLEY. 


Springfield,  Mn.*.... 
Leavenworth,  Kans. 

Omaha.  Nebr 

Bennett.  Fort,  Dak.. 

Union,  Diik , 

Yankton,  Dak 


EXTREME  NORTHWEST. 


Breckenridge,  Minn.* . 

Moorhead.  Minn 

Saint  Vincrnt.  Minn.  - 

Bismarck,  Dak 

Bntord,  *uit,  Dak 


N.  toE. 

8.  to  W. 

E.  toS. 

Stevenson,  Fort,  Dak.1 IS.  to  W. 


January. 


S.      toW. 
SW.toNW. 
NW.toNE. 
W.    toN. 
SW.toNW. 
W.    toN. 
W.    toN. 
W.    toN. 
W.    toN. 
W.    toN. 


W.    toN. 

SW.toNW. 
SW.toNW. 
SE.   toSW. 
S.      toW. 
S.      toW. 


S.      toW. 
SW.toNW. 


NORTHERN  SLOPE. 

Aaeinaboine,  Fort,  Mont E.     to' 8. 

Benton,  Fort,  Mont I  SE.  toSW. 

Billings,  Mont.* j|W'    £*•   } 

Custrr,  Fort,  Mont IN.     to  E. 

Helena,  Mont I  NE.  toSE. 

Keoph,  Foit,Mont.» I  NE.  toSE. 

Maginnis,  Fort,  Mont E.     toS. 

Poplar  River,  Mont !  E.     to  S. 

Shaw,  Fort,  Mont E.     toS. 

Virginia  City,  Mont.* j  NW.to  NE. 

Deadwood,  Dak E.     toS. 

E.     toS. 

NE.  to  SE. 

S.      toW. 


Cbeyenne,  Wyo 
Washakie,  Fort,  Wyo.1  . 
North  Platte,  Nebr..... 


MIDDLE  SLOPE. 


Denver,  Colo 

West  Las  Animas,  Colo. . . 
Dodge  City,  Kans 

Elliott,  Fort,  Tex $*' 


SOUTHERN  SLOPE. 


Bill,  Fort,  Ind.  T 

Coleman  City,  Tex.* 

Concho.  Fort,  Tox 

Davis,  Fort,  Tex 

Griflin,  Fort,  Tex, 7 

Henriet  ta,  Tex. ' 

Jacksborough,  Tox. s 

McKavett,  Fort.  Tex.* 

Stockton,  Fort,  Tex 


SOUTHERN  PLATEAU. 


LaMesilla,N.  Mex.*. 
Santa  Fe.N.Mex.1 ... 


NE.  toSE. 
8.      toW. 

toW. 

toE.    ; 

toW.  < 


February. 


8.     toW. 
SW.toNW. 
W.    toN. 
W.    toN. 
S.      toW. 
SW.toNW. 
S.      to  W. 
SW.toNW. 
SW.toNW. 
W.    toN. 


W.    toN. 
SW.toNW. 
SW.toNW. 
S.      to  W. 
S.      toW. 
S.      toW. 


B.      toW. 

SW.toNW. 
N.     toE. 
S.      toW. 
SW.toNW. 
N.     toE. 


E.     to  a 

NW.to  NB. 

E.     toS. 

NE.  toSE. 
NE.  toSE. 
E.  toS. 
NE.  to  SE. 
S.  toW. 
E.     toS. 

N.     toE. 

E.  toS. 

S.  toW. 

45E.  toSW. 

S.  toW. 


SW.toNW. 

Variable. 

SW.toNW. 

E.     toS. 


SW.  to  NW. 
S.      toW. 
SE.    toSW. 
E.      to  S. 
SW.  to  NW. 
SW.  to  NW. 

Variable. 
SW.  to  NW. 
S.      to    W. 


S.      toW. 
W.    toN. 


SW.toNW. 
SW.toNW. 
SW.toNW. 
E.     to  8. 
S.      to  W. 
SW.toNW. 
W.    toN. 
NW.toNE. 
Variable. 


8.      toW. 
NE.  to8E. 


March. 


SW.toNW. 
SW.toNW. 
W.    toN. 
W.    toN. 
SW.toNW. 
SW.toNW. 
SW.toNW. 
W.    toN. 
S.      toW. 
W.    toN. 


W.  toN. 
SW.toNW. 
8.  to  W. 
S.  toW. 
8.  toW. 
S.      toW. 


8.      toW. 

SW.toNW. 
SW.toNW. 
SW.toNW. 
8.      toW. 
S.      toW. 


E.     toS. 

E.     to  8. 

SB.  toSW. 

NE.  toSE. 
NE.  toSE. 
E.     to  a 
E.     to  8. 
N.     toE. 
E.     to  8. 

e.    to  a 

E.     to  8. 


to& 

toW. 

toW. 


SE.  toSW. 

Variable. 
S.      toW. 

SE.  toSW. 


SW.toNW. 
SW.toNW. 
SW.  to  NW. 
SW.  to  NW. 
SW.  to  NW. 
SW.  to  NW. 
SW.toNW. 
SW.toNW. 
W.    toN. 


N.     toE. 
N.     to  E. 


ApriL 


SW.toNW. 
BW.toNW. 
SW.toNW. 
W.    toN. 

toN. 

toN. 

toN. 

toN. 
SW.toNW. 
NW.toNE. 


W. 
W. 
W. 
W. 


May. 


W.    toN. 
SW.toNW. 
SW.toNW. 
S.      to  W. 
SW.toNW. 
S.      toW. 


SW.toNW.' 
SW.toNW. 
W.    toN. 
W.    toN. 
W.    toN. 
W.    toN. 
SW.toNW. 
NW.toNE. 
N.     toE 
NW.toNE. 


N.     toE. 

SW.toNW. 

SW.  to  NW. 

S.  to  W. 
toW, 
toN. 


S. 
W. 


. 

8. 

toW. 

SW.toNW. 
S.      to  \V. 
SW.toNW. 
8.      toW. 
8W.toNW. 

E. 

toS. 

SE. 

toSW. 

SE. 

toSW. 

8.      toW. 
NE.  toSE. 
8.      toW. 

Variable. 

Variable. 
E.     to  8. 

t 


NW.toNE. 

N.     toE. 
SW.  to  NW. 
S.      to  W. 
W.    toN. 
SW.toNW. 


E.  toS. 
SE.  toSW. 
W.  toN. 
S.  to  W. 
NE.  to  SE 
S.  to  W. 
Variable. 
S.  to  W 
SE.  toSW. 

NW.toNE.     N.     toE. 

E.  to  a  W.    toN 

8.  toW.  S.      toW. 

N.  toE.  SE.   toSW. 

8.  to  W.  SW.  to  X W. 


e.    to  a 

NW'.toNE. 
SW.toNW. 

SW.toNW. 


SW.toNW. 
SW.toNW. 
N.  to  E. 
SW.toNW. 
SW.toNW. 
SW.toNW. 
N.  to  E. 
SW.  to  NW. 
SW.toNW. 


NW.toNE. 
N.     toE. 


SE.   toSW. 
8,      toW. 
W.    toN. 

SW.toNW. 


SW.toNW. 
8 W.  to  NW. 
SW.  to  NW. 
W.    toN. 
NW.toNE. 
W.    toN. 
NW.to  NE. 
W.    toN. 
SW.toNW. 


Variable. 
N.     toE 


1  Station  closed  March  31, 1883. 

1  Station  closed  June  15. 1883. 

•  Station  closed  November  30, 1880. 


*  Station  closed  Jane  34, 1883. 
•Station  dosed  November  18, 1880. 
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?r  snow  art  observed  to  blow  at  stations  of  the  Signal  Servioe,  fc. — Continued. 


Jane. 

Jaly. 

August 

September. 

October. 

Xovember. 

December. 

XW.toXE. 

X.     toE. 

XW.toXE. 

W.    toX. 

X.     toE. 

NW.toXB. 

8.     toW. 

X.     toE. 

X.     toE 

SW.toXW. 

SW.  to  XW. 

SW.  to  XW. 

SW. 

to  XW. 

SW.toXW. 

NW.toXE. 

XW.tOXE 

SW.toXW. 

W.    toX. 

SW.  to  XW. 

W. 

toX. 

XW.toXE. 

XW.toXE. 

W.    toX. 

W.    toX. 

XW.  to  XE 

W.     toX. 

XW.toXE. 

XW.toXE 

XW.toXE. 

XW.toXE. 

W     toX. 

XW.toXE. 

XW.toXE. 

SW. 

toXW. 

•SW.toXW. 

N.     toE. 

W.    toX. 

XW.to  XE. 

X.     toE. 

SW.  to  XW. 

X. 

to  E 

XW.toXE 

W.    toX. 

XW.toXE. 

SW.toXW. 

XW.toXE. 

W.     toX. 

XW.to  XE 

8.      to  W. 

W.    loN. 

XW.toXE. 

W.    toX. 

W.     toX. 

X.     toE. 

W. 

to  X. 

SW.toXW. 

X.     toE 

XE.  toSE. 

W.    toX. 

W.     to  X. 

XW.toXE. 

W. 

to  X. 

W.    toX. 

XW.toXE. 

W.    toX. 

XW.toXE 

X.      to  B. 

W.  •  to  X. 

SW. 

toXW. 

SW.toXW. 

W.    toX. 

W.    toX. 

XE.  toSE 

SW.  to  XW. 

SW.  to  XW. 

XW.  to  XB. 

SW.toXW. 

SW.  t<fNW. 

SW.toXW. 

SW.toXW. 

X.      to  B. 

SW.  to  XW. 

8W. 

to  XW. 

SW.toXW. 

SW.toNW. 

SW.toXW. 

SW.toXW. 

SW.  to  XW. 

SW.  to  XW. 

SW. 

to  XW. 

SW.toXW. 

S.      toW. 

8.      toW. 

S.      toW. 

S.       to  W. 

SW.  to  XW. 

S. 

to  W. 

8.      toW. 

SW.toXW. 

S.      toW. 

S.      to  W.- 

S.       to  W. 

SW.  to  XW. 

S. 

to  W. 

8.      toW. 

W.    toX. 

W.    toX. 

SW.  to  XW. 

SW.  to  XW. 

8.       to  W. 

8. 

to  W. 

S.      toW. 

XW.toXE.     SW.toXW. 

SW.toXW. 

8.      to  W. 

X.      toE 

SW. 

to  W.  } 
toB.    \ 
toXW. 

X.     toE. 

W.    toX.        S.      toW. 

S.      toW. 

SW.  to  XW. 

8W.  to  XW. 

SW.toXW. 

W.    toX.        X.     toE. 

X.     toE. 

XW.  to  XE. 

8.       to  W. 

X. 

to  E 

X.     toE. 

SW.toXW.    8.      toW. 

XW.toXE. 

S.       to  W. 

8.       to  W. 

8. 

to  W. 

S.      toW. 

W.    toX.        XW.toXE. 

S.      toW. 

SE.    to  SW. 

SE.    to  SW. 

SB. 

to  SW. 

SE.  toSW. 

W.    toX.      |  S.      toW. 

SW.toXW. 

S.      to  W. 

SB.    to  SW. 

XB. 

to  SB. 

SE.  toSW. 

XE.  toSE    ,  XE.  toSE 

SW.toXW. 

XW.toXE. 

$B.      to  8.     1 
|W.     toX.    \ 

B. 

to  8. 

E.     toS. 

E.     toS.      I  E.      toS. 

SE.  toSW. 

E.      to  8. 

B.      toS. 

B. 

to  8. 

E.     to  8. 

W.    toX. 

E.     toS. 

SE.  toSW. 

S.      toW. 

SE.    to  SW. 

SB.    toSW. 

E. 

toS. 

8.      toW. 

XE.  toSE 

XE.  toSE* 

XE.  toSE. 

X.      to  E 

XE.  to  SE. 

XB. 

to  SE 

XE.  toSE. 

8.      to  W. 

E.     toS. 

SE.    toSW. 

SE.    to  SW, 
SE.    to  SW. 

SE.    to  SW. 

XE. 

to  SE 

E.     toS. 

E.     to  S. 

E.     toS. 

Variable. 

B.      to  8. 

E. 

toS. 

E.     toS. 

S.      toW. 

E.     toS. 

SW.toXW. 

S.       to  W. 

X.      to  B. 

E. 

to  S. 

S.      toW. 

SE.   toSW. 

XW.toXE. 

SE.   toSW. 

SE.    to  SW. 

B.      to  S. 

E. 

toS. 

E.     to  8. 

N.     toE. 

X.     toE. 

SE.   toSW. 

5E.      to  S.     ? 

)W.      tn  X.     f 

XE.  to  SE. 

X. 

to  E. 

XE.  toSE. 

SW.toXW. 

E.     toS. 

W.    toX.       VXE.  to  SE.  ' 

B.      toS. 
E.      to  S. 

E. 

to  S. 

E.     to  S. 

SW.toXW. 

SW.  toXW. 

X.     toE. 

XE.   to  SE. 

XE. 

to  SE. 

E.     toS. 

SE.  toSW. 

X.     toE. 

Variable. 

S.       to  W. 

X.      toE 

XW.toXE. 

XE  toSE 

SW.toXW. 

SW.toXW. 

SW.toXW. 

S.       to  W. 

SW.  to  XW. 

S. 

to  W. 

SE.  toSW. 

S,     toW. 

s.    tow. 

8.      to  W. 

SE.    to  SW. 

8,       to  W. 

S. 

to  W. 

S.      toW. 

SW.toXW. 

W.    toX.- 

S.      to  W. 

Variable. 

SW.  to  XW. 

Variable. 

SE.   toSW. 

W.    toX. 

SW.toXW. 

SW.toXW. 

SW.  to  XW.    SW.  to  XW. 

SW. 

toXW. 

SW.toXW. 

8W.  toXW. 

W.    toX. 

W.    toX. 

W.     toX. 

SW.  to  XW. 

S. 

to  W. 

SW.toXW. 

SW.toXW. 

SW.  to  XW. 

SW.toXW. 

8W.  to  XW. 

W.    toX. 

SW. 

toXW. 

SW.toXW. 

W.  toX. 

W.    toX. 

W.     to  X. 

SW.toXW.     SW.toXW. 

SW. 

toXW. 

SW.  to  X W. 

SW,toNW. 

SW.  toNW. 

W     toX. 

W.     to  X. 

SW.toXW. 

s. 

toW. 

SW.  to  XW. 

XW.toXE 

W.    toX. 

SW.  to  XW. 

E.      toS. 

W.    toX. 

E. 

toS. 

Variable. 

SW.toXW. 

SW.toXW. 

SW.  to  XW. 

SW.  to  XW. 

SW.  to  NW. 

SW 

toXW. 

SW.  to  XW. 

SW.  to  NW. 

SW.  to  XW. 

SW.toXW. 

SW.  to  NW. 

SW.  to  XW. 

SW 

toNW. 

SW.  to  XW. 

SW.toXW. 

W.   toX. 

SW.toXW. 

SW.toXW. 

SW.  to  XW. 

S. 

toW. 

8  W.  to  XW. 

KW.toXE. 

SW.  to  XW. 

SW.toXW. 

SW.toXW. 

SW.  to  XW. 

SE. 

toSW. 

W.   toX. 

W.    toX. 

W.    toX. 

W.    toX. 

8.      toW. 

W.    toX. 

& 

toW. 

SE  to  SW. 

&     toE. 

X.     toE. 

XW.toXE. 

8E    toSW. 

XW.toXE. 

Variable. 

Variable. 

KW.toXE. 

X.     toE. 

SW.toXW. 

X.      toE 

W.    toX. 

W. 

toX. 

Variable. 

*  Station  closed  August*  1883. 
'Station  dosed  April  14, 1883. 


*  Station  closed  February,  1883. 

•  Station  closed  August  6, 1882. 
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Table  showing  the  quadrants  from  which  the  winds  least  likely  to  be  followed  by  rain 


Station*. 


Southern  plateau— Cont'd. 


Silver  City, N.  Max.*. 

Socorro, N.  Mcx. • 

£1  Paso,  Tex 

Apache,  Fort,  Ariz.... 
Burkes,  Ariz.  • 


Floreuce,  Ariz.*  . 


NE.  toSE. 
NB.  toSE. 
SB.    toSW. 
NW.toNB 
NW.toNE. 

NE.  to  SB. 

Grant,  Fort,  Ariz 8E.    to  SW. 

Phosnix.Ariz.* I  NW.toNE. 

Pi-esrott,  Ariz I  NW.toNE. 

Thomas,  Fort,  Ariz NE.  to  SE. 

Tucson,  Ariz.  * I  NW.toNE. 

YVrdV,  Fort,  Ariz.  • .  NE.  to  SE. 

Wick«nbnrg,  Aiiz.' NW.to  NE. 

Yuma,  Ariz NW.toNE. 


January.    |    February. 


NE.  to  SB. 
Nli.  toSE. 
SE.  toSW. 
NW.toNE. 
NW.  to  NB. 

NW.toNB. 


MIDDLE  PLATEAU. 


SW. 

NW. 

;  nw. 

NE. 

I  N. 
.  N. 

NW. 
|  SW. 


toNW, 

toNE. 

toNE. 

toSE. 

toE. 

toE. 

toNE. 

toNW. 


I 


Pioohe,Nev.i 

Winnemucca,  Nev.  * . . 
Salt  Lake  City,  Utah. 


NORTHERN  PLATEAU. 


Missoula,  Fort,  Mont4. 

Boise  City,  Idaho 

Eagle  Rock,  Idaho* 

Lewistoti,  Idaho 

Umatilla,  Oreg.« 

Dayton.  Wash.  T 

Spokane  Falls,  Wash.  T. 


NB.  toSE. 
(E.      to  8.    I 
\W.    to  N.  5 

N.     toB. 


E.      toS. 
N.     toB. 
NB.  to  SB. 
Variable. 
NW.toNE. 
NB.  to  SB. 
B.      to  8. 


NOHTH  PACIFIC  COAST. 


Canby,  Fort,  Wash.  T.  • 

Olytnpia,  Wash.  T 

Tatoosh  Island,  Wash.  T.  ••  . 

Portland,  Oreg 

Boseburg,  Oreg 


MIDDLE  PACIFIC  COAST. 


Cape  Mendocino,  Cal. 


Bed  Bluff.  Cal 

Sacramento,  Cal — 
San  Francisco,  Cal . 


SOUTH  PACIFIC  COAST. 

Campo,Cal."  

Los  Angeles,  Cal 

San  Diego,  Cal 

Visalia,CaL« 


NE.  to  SB. 


NW.toNB 
NW.toNB. 


JN.     toE.   I 
ifiL      to  W.  5 

N.     toE. 
NW.toNB. 
N.      toE. 


NW.toNB. 

W.    toN. 

NW.toNB. 
8.      toW. 


N.  toE. 
W.  toN. 
NW.toNE. 


March. 


N.     toB. 
N.     to  B. 
SE.    toSW. 
W.     toN. 
Variable. 

W.    toN. 

N.      toB. 
NB.  to  SB 
NW.toNE. 
N.     toE. 
NW.toNB. 
N.      to  EL 
NW.toNE. 
N.      toE. 


NB.  to  SB. 
NE.  to  SB. 
N.     toE. 


ApriL 


May. 


W.     toN.       N.      toB. 
NW.toNB.    NW.toNE. 
NB.  toSE.   '  NB.  to8B 
NW.toNE.  |  SB.    toSW. 
NW.toNE.     N.      toE. 
N.     toB.        NW.toNB. 
W.    toN.        NW.toNB. 


NW.toNB.  (NE.  to  SB. 


NW.toNB. 
NW.toNB. 


N.     toE. 

NW.toNB. 
NW.toNE. 
N.     toB. 


NW.toNB. 

W.    toN. 

NW.toNB. 
NW.toNB. 


N.     toB. 
NB.  to  SB. 


Variable. 

N.     toE. 

NW.toNE. 

NW.toNB. 


NW.toNB. 
NW.toNB. 


N. 
W. 


toB. 
toN. 


NW.toNB. 
W.    toN. 
NB.  to  SB. 
NW.toNE. 
N.     toB. 

NB.  to  SB. 

N.     toB. 
NE.  to  SB. 
NW.  to  NE. 
NB  to  SB. 
N.     toB. 
N.      toB. 
N.      toB. 
NB.  to  SB. 


NB.  to  SB. 
B.     to& 
a      toW. 


E.  toS. 
NB.  to  SB. 
NB  to  SB. 
NW.toNB. 
SB  toSW. 
N.  toB. 
W.    toN. 


I 


i 


NB.  toSB  I 
SW.  to  NW.I 
W.    toN. 
W.    toN.    , 
Variable. 

Variable,    ' 

NB.  toSE. 

Variable. 
SW.  to  NW. 
SW.  toNW. 
NW.toNE. 
NW.toNE.  I 

Variable. 
No  precipl- 


NE.  toSB 
E.     to& 
N.    toB 


NB.  toSB 
N.  toB 
NB.  toSB 
NW.toNE. 
B.  toS. 
|  NW.toNB. 
W.    toN. 


NB.  to  SB. 


N.     toE. 
NB.  to  SB. 


s.    tow. 

NW.toNB. 
NW.toNB. 
N.     toE. 


NB.  to  SB. 

NW.toNB. 

NE.  to  SB. 
N.     toB. 


HE.  to  SB 


N.    toB 
NB.  toSB 


N.     toB 
NW.toNB 
N.     toB 


B.     toB 

NW.toNB 

N.     toB 
NE.  to  SB 


>  Station  closed  March  81, 1888. 
*  Station  closed  May  28. 188L 
•Station  olosed  December,  1880. 


«  Changed  to  third-class 

188E 
•  Station  closed  June  15, 
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or  snow  are  observed  to  blow  at  stations  of  the  Signal  Service^  ^o.— Continued. 


June. 


July. 


N.     toE. 

SW.  to  NW. 

SW.  toKW. 

SE.   toSW. 

No  precipi- 
tation. 

No  precipi- 
tation. 

NW.toNB. 
Variable. 

NW.toNB. 

NW.toNE. 

NW.toNE. 

NW.toNE. 

SW.toNW. 
Variable. 


NE.  to  SB. 
E.     toS. 

S.     toW. 


NB.  toSE. 
X.  toE. 
NE.  toSE, 
SE.  toSW. 
NB.  toSE. 
NW.toNB. 
NW.toNB. 


NE.  toSE. 


NE.  to  SB. 

KB.  to  SB. 


No  precipi- 
tation. 
NW.toNE. 
NW.toNB. 
NW.toNE. 


NE.  toSE. 

NW.toNE. 

NE.  to  SB. 
NE.  toSE. 


NT.     toE. 
NE.  toSE. 
SE.    toSW. 
NW.  to  NE. 
NW.  to  NE. 

NW.toNE. 

NE.  toSE. 
NW.toNE. 
NE.  to  SB. 
SE.  to8W. 
N.  toE. 
N.  toE. 
NW.  to  NE. 
NW.  to  NE. 


NE.  toSE. 
CTLtoSE. 
N.     toE. 


NE.  toSE. 
E.  to  8. 
Variable. 
8L  toW. 
NE.  to  SB. 
NE.  to  SB. 
NE.  toSE. 


August.     ,    September.    I     October. 


NE.  to  SE. 


X.     toE. 
B.     toS. 


No  precipi- 
tation. 
NW.toNB. 

Variable. 

Variable. 


No  precipi- 
tation. 

No  precipi- 
tation. 

NE.  to  SE. 

No  precipi- 
tation. 


NE.  toSE. 
NW.toNE. 
a      toW. 
NW.toNE. 
NW.toNE. 

NE.  to  SB. 

N.  toE. 
W.  toN. 
NE.  toSE. 
N.  toE. 
N.  to  E. 
N.  toE. 
NW.  to  NE. 
NW.toNE. 


NE.  to  SB. 

NE.  toSE. 
N.     toE. 


NE.  toSE. 
8.  toW. 
E.  toS. 
E.  toS. 
NE.  toSB. 
NW.toNB. 
NW.toNE. 


N.      toE.      | 
NE.    to  SB. 
SE.     to  SW.  I 
NW.  toNE.  I 
S.        toW. 

NW.  to  NE. 

Variable. 
NW.  toNE. 
W.  toN. 
NW.  toNB. 
NW.  to  NE. 
NW.  toNE. 
NW.  to  NE. 

Variable. 


NW.  to  NE. 
Variable. 
NW.  toNE. 
W.      toN. 
NW.  toNB. 

NE.    toSE. 

NW.  toNE. 
NB.  to  SB. 
W.  toN. 
KW.  to  NE. 
N.  toE. 
NW.  toNE. 
NW.  to  NB. 
Variable. 


NE.  toSE. 


N.     toE. 
NE.  to8B. 


No  precipi- 
tation. 

Variable. 

Variable. 
NE.  to  SB. 


E.     to  S. 

No  precipi- 
tation. 
NE.  to  SE. 

Variable. 


NE.  toSE. 
NE.  to  SB. 
N.      toB. 


i 


S.        to  W. 
SE.     to  SW, 
NE.     to8B. 

to  8. 

toB. 

to  SB. 

toS. 


E. 
N. 
NE. 

E. 


NW.  toNE. 

NB.    to  SB. 


N. 
E. 


toE. 
toS. 


SW.   toNW. 

SW.  toNW. 
NW.  toNB. 
NW.  toNE. 


Variable. 

No  precipita- 

Variable. 
Variable. 


NW.  toNE. 
W.      toN. 
N.       toE. 


NE.   toSE. 

N.  toE. 
NB.  to  SB. 
NW.  toNE. 
NW.  to  NE. 
NW.toNE. 
W.     toN. 


N.       toE. 
NE.    toSE. 
NW.  to  NE. 
N.       toE. 
NW.  toNE. 


N.      toE. 

SW.  toNW. 
W.     toN. 
N.      toE. 


Variable, 

NE.    to  SB. 

NE.    to  SB. 
IN.       toE.    \ 
S.       to  W.J 


November. 


NW.  toNB. 

Variable. 
SE.     to  SW. 
W.      to  N. 

Variable. 

Variable. 

SW.   toNW, 

NW.  toNB. 

NW.  toNE. 

S.       toW. 

W.      to  N. 

NW.  toNE. 
i     Variable. 
I  SE.     to  SW. 


December. 


Variable. 
NW.  to  NE. 
N.       to  E. 


SB.  toSW. 

N.  toB. 

NE.  to  BE. 

S.  to  W. 
NW.  to  NB. 

NE.  to  SB. 

W.  toN. 


NW.  toNE. 
NE.  toSE. 
NW.  toNE. 
NW.  toNE. 
N.      toB. 


N.  toE. 

8W.  toNW. 

N.  toE. 

N.  toE. 


Variable. 
W.     toN. 

NW.  toNB. 

NE.    toSE. 


N.     toE. 
SE.  toSW. 
SE.  toSW. 
W.    toN. 
NE.  to  SE. 

N  W.  to  NE. 

N.     to  E. 
NW.  to  NB. 
NW.toNB. 
NW.toNB. 
N.     toE. 
N.     to  E. 
NB.  to  SB. 
NW.toNE. 


NW.toNE. 
E.      to  8. 
N.     to  E. 


E.  toS. 
N.  toE. 
NB.  toSE. 
NW.toNE. 
NW.toNE. 
NB.  to  SB. 
E.     toS. 


N.      toB. 
NE.   to  BE. 
NW.toNB. 
NW.toNB. 
NW.toNB. 


!S.      toW. 
>N.     toE. 

NE.  toSE. 
NW.toNE. 
N.      toE. 


NW.toNE. 

SW.toNW. 

NW.toNE. 
N.     toB. 


'Changed  to  third-class  station  October  10, 

1883. 
f  Station  closed  April  30, 1882. 
•  Station  closed  March  31, 1888. 

6730  sio 26 


*  Station  opened  September  1, 1888. 
10  Station  opened  October  1, 1888. 
"  Station  closed  September  80, 1888. 
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APPENDIX    74. 


Table  showing  the  quadrants  from  which  the  winds  most  likely  to  be  followed  by  ram  or 

tricUoftke 

[Computed  from  observations  taken  daring  a  period  of 


Geographical  district 


January.        February. 


March. 


ApriL       I        May. 


New  England 

Middle  Atlantic  States 

South  Atlantic  States 

Florida  Peninsula 

Eastern  Golf  States 

Western  Gulf  States 

Rio  Grande  Valley 

Ohio  Valley  and  Tennessee . . . 

Lower  lakes 

Upper  lakes 

Upper  Mississippi  Valley 

Missouri  Valley 

Extreme  Northwest 

Northern  Slope 

MidrtleSlope 

Southern  Slope 

Southern  Plateau 

Middle  Plateau 

Northern  Plateau 

North  Pacific  Coast 

Middle  Pacific  Coast 

South  Paciflb  Coast 


N. 

N. 

NH. 

E. 

E. 

E. 

SE. 

SE. 

SB. 

E. 

NW. 

E. 

SW. 

NW. 

N. 

8. 

SE. 

SE. 

SE. 

SB. 

E. 


toSW. 

toE. 

toE. 

toSE. 

toS. 

toS. 

toS. 

toSW. 

toBW. 

toSW. 

toS. 

toNE. 

toS. 

toNW. 

toNE. 

toE. 

toW. 

toSW. 

to8W. 

toSW. 

toSW. 

toS. 


SE.  toSW. 

E.  to  S. 

NE.  toSE. 

E.  to  S. 

E.  to  8. 

E.  toS.  * 

E.  toS. 

SE.  toSW. 

SE.  toSW. 

SE.  toSW. 

E.  to  S. 
NW.toNE. 

E.  to  9. 

SW.  to  NW. 

N.  toE. 

SE.  toSW. 

S.  toW. 

SE.  toSW. 

SE.  toSW. 

SE.  toSW. 

SE.  toSW. 

S.  toW. 


E.      to  S. 
E.      to  S. 
SE.    toSW. 
E.      toS. 
SE.    toSW. 
E.      to  S. 
NE.  to  SB. 
SE.   toSW. 
SE.   toSW. 
NE.  to  SB. 
E.      to  8. 
E.      to  8. 
NE.  to  SB. 
SW.  to  NW. 
N.     toB. 
E.      toS. 
SE.   to8W. 
SE.   toSW. 
SW.  to  NW. 
SE.   toSW. 
SE.   toSW. 
8w      toW. 


SB.  toSW. 
B.      to  8. 
SB.    toSW. 
S.      toW. 
SE.    toSW. 
E.      toS. 
NB.  toSE. 
SB.   toSW. 
8.      toW. 
NB.  toSE. 
B.     to  8. 
NB.  to  SB. 
NE.  to  SE. 
NW.toNE. 
N.     toB. 
E.      to  8. 
8.      toW. 
SE.    toSW. 
8.      toW. 
SE.   to8W. 
8E.   toSW. 
8.      toW. 


SB.   toSW. 
SE.    toSW. 
NE.  toSE. 
NE.  toSE. 
SB.   toSW. 
E.      toS. 
NE.  toSE. 
SB.    toSW. 
8.      toW. 
B.     to  8. 
B.      toS. 
E.     toS. 
E.      toS. 
NW.toNE. 
N.     toB. 
B.     to  8. 
SB.   toSW. 
SW.  to  NW. 
8.      to  W. 
8.      toW. 
SB.  toSW. 
8W.  toNW. 


APPENDIX    75. 

Table  showing  the  quadrants  from  which  the  winds  least  likely  to  be  followed  by  rain  or 

trictsofthe 

[Computed  from  observations  taken  during  a  period  of 


Geographical  district 


January.        February. 


March. 


April. 


May. 


New  England 

Middle  Atlantic  States 

South  Atlantio  States 

Florida  Peninsula 

Eastern  Gulf  States 

Western  Gulf  States 

Rio  Grande  Valley 

Ohio  Valley  and  Tennessee . . . 

Lower  lakes ..... 

Upper  lakes 

Upper  Mississippi  Valley ... 

Missouri  Valley 

Extreme  Northwest 

Northern  Slope 

Middle  Slopef. 

'Southern  Slope 

•Southern  Plateau 

Middle  Plateau « 

Northern  Plateau 

North  Pacific  Coast 

Middle  Pacifio  Coast. 

South  Pacific  Coast , 


NB.  to  SE. 
W.    toN. 
B.     to  8. 
W.    toN. 
W.    toN. 
SW.  to  NW. 
SW.  to  NW. 
W.    toN. 
NW.to  NB. 
N.     toE. 
W.    toN. 
SW.  to  N  W. 
N.     toE. 
B.     to  EL 
SW.toNW. 
SW.  to  NW. 
NW.to  NE. 
N.     toB. 
NW.to  NB. 
NW.toNE. 
N.     toE. 
NW.to  NE. 


W.    toN. 
W.    toN. 
W.    to  N. 
W.    toN. 
W.    toN. 
SW.toNW. 
SW.toNW. 
W.    toN. 
NW.toNE. 
NW.to  NE. 
SW.toNW. 
S.     toW. 
N.    toE. 
E.     to  8. 
8W.  to  NW. 
SW.toNW. 
N.     toE. 
N.     toB. 
NW.toNE. 
NW.to  NB. 
N.     toB. 
NW.toNE. 


W. 
W. 
W. 
W. 
W. 


toN. 

toN. 

toN. 

toN. 

toN. 
8W.toNW. 
8W.toNW. 
W.    toN. 
NW.to  NB. 
W.    toN. 
W.   toN. 
8.     toW. 
8.     toW. 
B.    to  a 
SW.toNW. 
8W.  to  NW. 
NW.to  NB. 
N.    toE. 
NW.to  NB. 
NB.  to  SB. 
NW.to  NB. 
NW.to  NB. 


W.    toN. 
W.    toN. 
W.    toN. 
W.    toN. 
W.    toN. 
SW.toNW. 
SW.  to  N  W. 
W.    toN. 
W.    toN. 
W.    toN. 
W.   toN. 
•SW.toNW. 
SW.toNW. 
8.     toW. 
SW.  to  NW. 
SW.  to  NW. 
N.    toB. 
N.    toB. 
NW.toNE. 
N.    toB. 
N.     toB. 
N.    toE. 


W.    toN. 
W.    toN. 
W.    toN. 
W.    toN. 
W.    toN. 
W.    toN. 
W.    toN. 
NW.toNE. 
N.     toB. 
W.    toN. 
W.    toN. 
8W.  to  NW. 
8W.toNW. 
8.      toW. 
SW.  to  NW. 
SW.toNW. 
NW.toNE. 
N.    toB. 
KB.  to  SB 
NB.toSE. 
N.     toB. 
N.     toB. 
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APPENDIX    74. 

mow  are  observed  to  blow  during  each  month  of  the  year,  in  the  several  geographical  dis- 
united States. 

from  one  to  thirteen  years— 1871  to  1883,  Inclusive.] 


Jane. 


July. 


August.        September. 


October. 


November.       December. 


BE.  to  SW. 

BE.  toSW. 

SB.  toSW. 

NE.  toSE. 

SE.  toSW. 

E.  toS. 

E.  toS. 

SE.  toSW. 

8.  to  W. 

SE.  toSW. 

6E.  toSW. 

E.  toS. 

E.  to  a 

8E.  toSW. 

N.  to  E. 

E.  toS. 

SE.  toSW. 
NW.toNB. 

SW.  toNW. 

&  to  W. 

BE.  to8W. 

8,  toW. 


8E.  toSW. 

SB.  toSW. 

SE.  toSW. 

NE.  toSE. 

SE.  toSW. 

E.  toS. 

E.  toS. 

a  tow. 

&  to  w. 

SE.  toSW. 

SE.  toSW. 

SE.  toSW. 

e.  to  a 

SB.  toSW. 

E.  toS. 

B.  toS. 

SE,  to8W. 

8E,  toSW. 
SW.  to  NW. 

&  toW. 

8E.  toSW. 

a  toW. 


SE.  toSW. 
SE.  toSW. 
SE.  ToSW. 
NE.  to8E. 

toS. 
_.      to  S. 
NE.  toSE. 
S.      toW. 
SE.    toSW. 
SE.    toSW. 
SE.    toSW. 


to  a 
e.    to  a 

NE.  to  SB. 

e.    to  a 

NE.  to  SB. 
SE.  toSW. 
SE.  toSW. 
S W.  to  NW 
SE.  toSW. 
a  toW. 
SW.  to  NW. 


RE. 
E. 


S. 
SB. 
SE. 
SE. 


toSW. 

toa 

NE.  toSE. 
NE.  toSE. 
NE.  toSE. 
E.  to  a 
NE.  toSE. 
SB.    toSW. 

toW. 

toSW. 

toSW. 

toSW. 
NB.  to  HE. 
NW.toNE. 
NW.  to  NE. 
NE.  to  SB. 
SB.  to  SW. 
SE.  to  SW. 
SW.  toNW. 
8B.  to  8W. 
SB.  toSW. 
SW.  toNW. 


SE.  toSW. 

SE.  to  SW. 

N.  toE. 

NE.  toSE. 

e.  to  a 

e.  to  a 

NE.  toSE. 

SE.  to  SW. 

SB.  toSW. 

SB.  to  SW. 

8E.  toSW. 

E.  to  a 

e.  toa 

W.  toN. 

N.  toE. 

B.  toa 

SE.  to  SW. 

SE.  toSW. 

SB.  toSW. 

a  tow. 

SB.  toSW. 

SW.  toNW. 


SB.  toSW. 

SE.  to  SW. 

N.  to  E. 

NB.  to  SB. 

B.     toa 
e.     to  a 

NW.toNE. 
SE.  toSW. 
SE.  toSW. 
a      toW. 

e.    toa 

NW.  to  NB. 
W.     toN. 
SW.  toNW. 
NW.toNB. 
N.      toE. 

E.     toa 
a     to  w. 

8B.    to  SW. 

a     tow. 

SB.    toSW. 

a     tow. 


SB.  toSW. 
SB.  toSW. 
SB.    to8W. 

B.  toa 
B.  toa 
b.    toa 

N.     toE. 
SB.    toSW. 
SB.   toSW. 
8W.toNW. 
B.     toa 

NW.toNB. 
B.     to  S. 
NW.toNB. 
NW.toNB. 
N.     toB. 
S.      toW. 
SB.   toSW. 
SB.   toSW. 
SB.   toSW. 
SB.   toSW. 
E.     to& 


1 


APPENDIX    75. 

mow  are  observed  to  blow  during  each  month  of  the  year  in  the  several  geographical  dis- 
united States. 

from  one  to  thirteen  years— 1871  to  1883,  inclusive.  1 


June. 

July. 

August 

September. 

October. 

November. 

December. 

W.     toN. 

W.    toN. 

W.    toN. 

W.     toN. 

W.     toN. 

W.     to  N. 

8W.  toNW. 

NW.  to  NE. 

N.    toE. 

W.    toN. 

W.     toN. 

W.     to  N. 

W.     to  N. 

W.    toN. 

W.     toN. 

W.    toN. 

W.    toN. 

W.     toN. 

W.     toN. 

SW.  toNW. 

W.    toN. 

W.     toN. 

N  W.to  NB. 

W.    toN. 

W.     toN. 

W.     toN. 

SW.  toNW. 

W.    toN. 

NW.  to  NE. 

NW.toNE. 

NW.to  NB. 

W.     toN. 

SW.  toNW. 

SW.  toNW. 

W.    toN. 

W.     toN. 

W.    toN. 

W.    toN. 

SW.  toNW. 

SW.  toNW. 

SW.  toNW. 

SW.  toNW. 

SW.  toNW. 

SW.toNW. 

SW.  to  NW. 

SW.  toNW. 

SW.  toNW. 

8.       to  W. 

S.      toW. 

N.      toE. 

N.     to  E. 

N.     toB. 

W.     toN 

W.     toN. 

W.     toN. 

W.    toN. 

NW.  toNB. 

NW.to  NE. 

N.     toE. 

NW.  to  NB. 

NW.toNB. 

N.      toE. 

NW.toNB. 

W.     toN. 

W.    toN. 

W.    toN. 

W.     toN. 

N.      toE. 

N.      toE. 

N.     toB. 

NW.  to  NE. 

NW.to  NE. 

W.    toN. 

W.     to  N. 

W.     toN. 

NW.  to  NB. 

SW.  to  NW 

SW.  toNW. 

SW.  to  NW. 

SW.  to  NW. 

N.      toE. 

8W.  toNW. 

NB.    to  SB. 

8.      toW. 

W.     toN. 

N.     toE. 

SW.  to  NW. 

S.       toW. 

S.       toW. 

S.       to  W. 

S.      toW. 

N.      toE. 

N.     toB. 

SW.  to  NW. 

E.      to  8. 

e.     toa 

B.      to  a 

E.      to  8. 

8W.  toNW. 

SW.toNW. 

SW.  to  NW. 

8W.  toNW. 

SW.  toNW. 

8.       toW. 

SW.  to  NW. 

W.     toN. 

W.    toN. 

W.    toN. 

W.     toN. 

W.     toN. 

BW.  toNW. 

SW.  toNW. 

NW.  to  NB. 

N.     toE. 

NW.toNE. 

NW.toNB. 

NW.  to  NB. 

NW.  to  NB. 

N.     toE. 

S.       toW. 

N.     toB. 

N.     toB. 

NB.   to  SB. 

N.      toB. 

NW.toNE. 

N.     toB. 

3„    toB- 

B.    toa 

NE.  to  8B. 

E.      to  a 

N.      toE. 

W.     toN. 

NW.toNB. 

NB.   toSE. 

NB.  to  SB. 

NE.  to  SB. 

N.      to  E. 

N.      toB. 

NW.toNE. 

NW.toNB. 

JTW.  to  NB. 

NW.toNE. 

NW.to  NE. 

NW.  to  NE. 

N.      toB. 

N.      toE. 

N.     toB. 

K.      toE. 

NW.to  NB. 

E.     to  8. 

N.      toE. 

NB.   to  SB. 

NW.toNB. 

NW.toNB. 
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First  light  frost, 
November  3. 

First  heavy  frost, 
November  8. 
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Ocean  square  data/or  the  year  1883. 


of  oan- 

Barometer. 

Temperature. 

Wind  frequency. 

1 

Location 

, 

tor     of    oioh 
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•sa 
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■qui*. 
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I 

| 

1 

§ 

I 

1 

fc 

6 

£ 

i 

CD 

si 

W 

s 
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1 

© 

3 

o 
N.12.5 

o 
W.22.5 

80.08 

762.7 

79.4 

2*3 

6 
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2 

4 

l 

10 

316 

i 

25 

1.7 

N.  17. 5 

W.22.6 

w.62.5 

80.08 
80.10 

764.0 
764.6 

7&  8 
77.4 

24.9 
26.2 

8 
18 

1 
9 

"io" 
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76 

13 
98 

202 
105 

— 

41 
45 

1.8 

N.22.5 

*"ii" 

1.8 

N.22.5 

W.67.5 

80.10 

764.5 

77.5 

25.8 

15 

12 

"i' 

12 

15 

72 

108 

96 

.... 

81 

1.6 

N.22.5 

W.72.5 

80.00 

764.8 

77.6 

25.3 

22 

7 
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11 

18 

84 

85 

120 

8 

19 

1.9 

N.27.5 

W.22.5 

80.19 

766-8 

71.8 

22.1 

16 

13 
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12 

6 

41 

60 

177 

.... 

89 
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N.27.5 

W.27.6 

80.20 

767.1 

72.3 

22.4 

11 

11 

14 
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14 

58 

77 

112 
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49 
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N.27.5 

W.62.5 

8a  12 

765.0 

7a  7 

282 

43 

42 
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57 

30 

60 

6 

40 

L8 

N.27.5 

W.67.5 

80.11 

764.8 

73.9 

23.3 

46 

49 
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25 

81 
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22.9 

36 

33 

10 
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49 

80 
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77 

1 
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W.12.5 

80.18 

766.6 

68.4 

20.2 

79 

24 

8 

46 

8 

26 

11 

161 

.... 

2 
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N.82.5 
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GENERAL  REMARKS. 

All  data  which  appear  in  the  Daily  Bulletin  of  Simultaneous  Meteorological  Obser- 
vations are  copied  rrbm  the  regular  exchanges  of  this  office.  The  barometer  readings 
for  land  stations,  in  the  first  and  second  columns,  are  reduced  to  freezing  and  their 
respective  standards ;  those  in  the  third  and  fourth  columns  to  sea-level.  When  nec- 
essary, corrections  for  instrumental  error,  temperature,  and  reduction  to  sea-level  are 
always  applied,  while  those  for  instrumental  error,  only  when  such  corrections  can  be 
ascertained  with  close  approximation,  as  by  comparison  when  vessels  are  at  or  near 
land  stations.  Relative  humidity  generally  requires  computation  from  the  hygro- 
metrical  observations.  When  rain  has  fallen,  but  neither  the  amount  nor  duration 
is  recorded,  the  word  "  blank"  is  published  in  the  rain-fall  column.  The  weather  is 
generally  published  as  given.  The  following  symbols  and  abbreviations  are  common 
to  all  series,  viz:  t,  aneroid;  *,  instrumental  error  not  known;  c,  cirrus;  k,  cumulus;  s, 
stratus :  n,  nimbus ;  d,  scud ;  f,  fracto ;  p, pallio ;  hz,  haze ;  fg,  fog ;  8k,  smoke;  inap,  inap- 
preciable $  d,  clouds,  detached  clouds.  The  movement  of  the  air  is  published  as  given 
on  the  originals,  when  indicated  by  velocity  in  miles  per  hour,  in  meters  per  second, 
or  by  force,  all  variations  of  the  latter  being  reduced  to  the  common  scale  of  0  to  10. 
Those  stations  reporting  the  movement  in  pounds  pressure  per  square  foot  are  reduced 
to  force  on  the  common  scale,  and  those  in  kilometers  per  nour,  to  meters  per  second 
and  miles  per  hour.  The  distinction  between  upper  and  lower  clouds  is  carefully 
made  in  the  United  States  and  a  portion  of  the  Canadian  series,  and  the  various  for- 
mations are  indicated  by  the  letters  above  given  and  their  combinations.  In  the 
monthly  summary  of  international  simultaneous  meteorological  observations  the 
position  of  stations  (latitude  and  longitude)  are  obtained  from  Keith  Johnston's  Index 
Geoeraphicus,  except  where  more  exact  information  is  furnished.  The  elevation  of 
stations  is  obtained  either  from  the  annual,  semi-annual,  and  mouthy  publications 
of  the  various  meteorological  bureaus  here,  represented,  or  from  the  original  forms, 
upon  which  are  entered  the  daily  observations.  In  the  United  States  series  the  ele- 
vations are  computed  from  the  latest  surveys,  and  are  carefully  revised  each  month, 
in  order  to  note  any  change  in  the  elevation  of  the  barometer  cistern  at  any  station. 
It  is  believed  for  the  most  part  that,  throughout  the  European  and  other  series,  the 
elevations  as  given  represent. th«  height  of  the  barometer  cistern  above  sea-level;  at 
least,  this  should  be  the  case. 

In  the  annual  summary,  where  any  ohange  has  occurred  in  the  altitude  of  a  station, 
the  elevation  given  is  that  prevailing  at  the  close  of  the  year.  The  local  time,  where 
omitted  or  not  given  correctly  in  the  originals,  is  carefully  computed  at  this  office.  A 
letter  placed  opposite  the  name  of  a  station  or  some  portion  of  the  data  credited 
thereto,  indicates  that  a  certain  number  of  observations  are  missing,  corresponding 
to  the  relative  position  in  the  alphabet  of  the  letter  so  used. 

INTERNATIONAL  CHABT8  ACCOMPANYING  DAILY  BULLETIN  AND  MONTHLY  8UXMABT. 

International  Chart  I  shows  isobars  and  isotherms  charted  from  data  as  appearing 
in  the  international  bulletin  of  same  date,  as  reported  by  the  several  observers.  Iso- 
bars, in  continuous  lines,  exhibit  atmospheric  pressure  at  sea-level  in  English  inches; 
isotherms,  in  dotted  lines?  exhibit  temperature  of  the  air  in  degrees,  Fahrenheit,  sim- 
ilarly charted.    Broken  lines  indicate  that  the  lines  so  broken  are  doubtful. 

International  Chart  II  (monthly  mean  chart),  showing  mean  pressure  at  sea-level 
in  English  inches,  mean  temperature  in  degrees,  Fahrenheit,  mean  force  and  prevail- 
ing direction  of  wind  at  7  a.  m.,  Washington  mean  time. 

International  Chart  III  shows  tracks  of  centers  of  low  barometer.    The  Arabio  nu- 
merals show  location  of  the  centers  of  low  barometer  at  7  a.  m.,  Washington  : 
time,  of  that  date.    Broken  or  dotted  lines  are  doubtful. 

Arrows  show  direction  of,  and  fly  with,  the  wind.    Force  is  shown  as  follows: 
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Tb%  following  remarks  relate  to  the  individual  peculiarities  in  the  methods  of  record- 
ing and  the  Ume$  of  taking  the  international  simultaneous  meteorological  observations, 
under  the  auspices  of  the  various  meteorological  bureaus: 

Algerian  series  (furnished  by  co-operation  of  General  Maritz,  commandant  sup6- 
rieur  dn  Genio  in  Algeria). — The  originals  give  the  barometer  in  millimeters  reduced 
to  sea-level;  temperature  in  centigrade.  The  movement  of  the  air  is  indicated  by 
force  on  a  scale  of  0  to  10.  The  rainfall  is  measured  at  7  a.  m.,  local  time,  and  the 
amount  indicated  in  millimeters. 

Australian  series  (furnished  by  co-operation  of  R.  L.  J.  Ellery,  director  of  the  * 
Observatory  at  Melbourne,  N.  S.  W. ).— At  Melbourne  the  cod  versions  are  published  as 

given  in  the  originals.  The  movement  of  the  air  is  indicated  by  velocity  in  miles  per 
our. 

Austro-Hungarian  series  (furnished  by  co-operation  of  Prof.  Dr.  Julius  Hann, 
director  of  the  Imperial  and  Royal  Central  Meteorological  Institute  at  Vienna).— The 
originals  give  the  barometer  in  millimeters  reduced  to  sea-level  and  the  temperature 
in  centigrade.  At  the  following  stations  rainfall  is  measured  at  local  time :  Lem- 
burg,  7  p.  m. ;  Vienna,  2  p.  m. ;  Trieste,  7  a.  m.  The  weather  is  given  by  the  Vienna 
symbols  or  in  general  terms. 

British  series  (furnished  by  co-operation  of  the  Meteorological  Council,  London, 
Robert  H.  Scott,  esq.,  F.  R.  8.,  secretary,  and  respective  observers). — In  general  the 
originals  do  not  give  rainfall  or  distinction  between  upper  and  lower  clouds.  Rela- 
tive humidity,  except  for  Bradford  and  Silloth  Rectory,  is  not  given  on  the  originals, 
but  is  computed  from  hygrometrical  observations.  At  Oxford  and  Sandwick  Manse 
the  barometers  are  given  as  read  off.  At  Greenwich  the  movement  of  the  air  is  indi- 
cated by  pounds  pressure  per  square  foot.  At  the  following  stations  rainfall  is  meas- 
ured at  local  time :  Bradford,  9  a.  m.,  and  Aberdeen,  10  a.  m.  The  wind  direction  is 
given  to  32  points  and  weather  by  the  Beaufort  notation. 

Canadian  series  (furnished  by  co-operation  of  Charles  Carpmael,  A.  M.,  F.  R.  A. 
8.,  director  of  the  Magnetic  Observatory  at  Toronto  and  superintendent  of  the  Mete- 
orological Office  of  the  Dominion  of  Canada,  and  respective  observers).— The  originals 
give  the  barometer  reduced  to  sea-level  in  English  inches  and  the  temperature  in  Fah- 
renheit. Meteorological  reports  from  stations  marked  with  a  *  are  telegraphed  daily 
to  the  office  of  the  Chief  Signal  Officer  of  the  Army. 

Cape  Colony  series  (furnished  by  co-operation  of  the  Meteorological  Commission 
of  Cape  Colony,  Cape  Town,  and  respective  observers).— At  Cape  Town  the  barome- 
ter is  given  on  the  original  as  corrected  for  temperature  only.  Upper  and  lower 
clouds  are  given  on  a  scale  of  0  to  10,  and  the  kind  occasionally  indicated  by  abbre- 
viating Poey's.  classification. 

Chinese  series  (furnished  by  co-operation  of  Marc  Dcchevrens,  S.  J.,  director  of 
the  Meteorological  Observatory  at  Zi-Ka-Wei).— At  Zi-Ka-Wei  the  originals  give  the 
barometer  in  millimeters  reduced  to  sea  level  and  the  temperature  in  centigrade. 
The  movement  of  the  air  is  given  in  meters  per  second  and  the  direction  to  16  points. 
The  kind  of  clouds  is  occasionally  given,  and  the  degree  of  cloudiness  on  the  scale  of 
0  to  10 ;  distinction  between  upper  and  lower  clouds  is  sometimes  made.  The  weather 
is  given  in  general  (French)  terms.  The  rainfall  is  given  in  millimeters  and  measured 
at  the  moment  of  simultaneous  observation. 

Danish  series  (furnished  by  co-operation  of  Capt.  N.  Hoffmever,  director  of  the 
Royal  Danish  Meteorological  Institute  at  Copenhagen).— The  originals  give  the  ba- 
rometer in  millimeters  reduced  to  sea-level  and  the  temperature  in  centigrade.  The 
movement  of  the  air  is  indicated  by  force  on  a  scale  of  0  to  6.  The  weather  is  occa- 
sionally given  by  the  Vienna  symbols,  but  it  is  not  certain  that  they  always  refer  to 
the  moment  of  simultaneous  observations,  except  at  Copenhagen.  No  distinction  is 
made  between  upper  and  lower  clouds,  and  the  direction  of  movement,  together  with 
the  rainfall,  is  entirely  omitted. 

French  series  (furnished  by  co-operation  of  the  central  Meteorological  Office  of 
France,  Prof.  E.  Mascart,  director,  and  respective  observers). — The  originals  give  the 
barometer  in  millimeters  reduced  to  sea-level  and  the  temperature  in  centigrade. 
The  movement  of  the  air  is  indicated  by  force  on  a  scale  of  0  to  6,  except  in  meters 
per  second  for  Mont  Louis  and  Perpignan.  In  general  the  rainfall  is  measured  at  9  a. 
m.,  local  time.  The  direction  of  upper  and  lower  clouds  is  given,  but  no  distinction 
is  made  as  to  kind.  The  degree  of  cloudiness  Is  given  on  a  scale  of  0  to  4  at  Clermont- 
Ferrand  and  Puy  de  Dome,  while  at  other  stations  the  scale  of  0  to  10  is  employed,  or 
general  weather  terms,  from  which  the  amount  of  cloudiness  is  infei  red.  The  weather 
is  given  in  general  terms,  except  occasionally  by  the  Vienna  symbols  at  Mont  Louis 
ana  Perpignan.  At  Gueret  the  observations  are  taken  at  12  m.,  instead  of  12.16  p. 
m.,  and  at  Beasancon  at  midday  instead  of  0.32  p.  m. 

German  series  (furnished  by  co-operation  of  Prof.  Dr.  G.  Neumeyer,  director  of 
the  German  Marine  Observatory  at  Hamburg).— The  originals  give  the  barometer  in 
millimeters  reduced  to  sea  level  and  the  temperature  in  centigrade.  The  movement 
of  the  air  is  indicated  by  force  on  a  scale  of  0  to  10.    The  kind  of  olouds  is  occasion- 
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ally  given,  bat  no  distinction  is  made  between  upper  and  lower ;  the  amount  ughm 
on  a  scale  of  0  to  10,  bat  the  kind  is  rarely  given.  The  weather  is  given  in  Ysesm 
symbols  or  in  general  terras.  At  Berlin  observations  are  taken  at  2  p.  m.,  instead  of 
1.02  p.  m. 

Greek  series  (furnished  by  co-operation  of  Prof.  Dr.  J.  F.  Julias  Schmidt,  director 
of  the  Royal  Observatory  at  Athens). — The  originals  give  the  barometer  corrected  fer 
temperature  only  and  the  thermometer  in  centigrade.  Hygrometrical  obserrstasai 
are  not  given.  The  kind  of  clouds  is  occasionally  given,  and  the  amount  is  inferred 
from  tbe  general  weather  terms.  The  movement  of  the  air  is  indicated  by  force  ess 
scale  of  0  to  10. 

Indian  series  (furnished  by  co-operation  of  H.F.  Blanford,  meterological  reporter 
to  the  Government  of  India  at  Calcutta). — The  barometric  observations  refer  to  the 
Calcutta  standard,  which  requires  a  correction  of  0.011  inch,  or  0.28  mm,  as  compared 
with  the  Kew  standard.  The  wind  velocity  given  is  the  average  rate  of  wind  sanee 
the  observation  of  the  preceding  day.  All  conversions  are  published  asr  Riven  In  f  be 
originals  where  the  data  are  recorded  to  an  additional  decimal.  The  weather  is  gives 
by  the  Beaufort  notation,  Vienna  symbols,  or  special  symbols. 

Italian  series  (by  authority  of  the  minister  of  agriculture,  industry,  and  cqb- 
nierce,  furnished  by  co-operation  of  Prof.  P.  Taechini,  director  of  the  Central  Meteo- 
rological Office  at  Rome,  and  respective  observers). — The  originals  give  the  barometer 
in  millimeters  reduced  to  sea-level  and  the  temperature  in  centigrade.  The  move- 
ment of  the  air  is  indicated  by  velocity  in  kilometers  per  hour  or  by  force  on  a  seals 
of  0  to  4,  as  at  Mondovi,  Florence,  and  Ca^liari.  No  distinction  is  made  between 
upper  and  lower  clouds,  and  the  amount  is  given  on  a  scale  of  0  to  10. 

Japanese  series  (furnished  by  co-operation  of  I.  Aral,  director  of  the  Imperial 
Meteorological  Observatory  at  Tokei).— The  rainfall  is  measured  at  9.30  a.  m.,  local 
time,  and  the  conversions  are  all  published  as  given  in  the  originals.  Distinction  a 
generally  made  between  upper  and  lower  clouds,  and  the  amount  is  given  on  a  scale 
of  0  to  10.  The  weather  is  given  in  general  terms.  During  the  months  of  Jnlyr 
August,  and  September,  1882,  the  rainfall  at  Nagasaki  was  measured  at  9. 36  p.m.,  and 
at  Niigoti  during  July  and  August  at  10.13  p.  m.,  local  time. 

Mauritius  series  (furnished  by  co-operation  of  C.  Meldrum,  secretary  of  the  Mete- 
orological Society  of  Mauritius).— All  conversions  are  published  as  given  in  the  orig- 
inate. The  direction  of  the  wind  is  given  to  64  points,  and  the  rainfall  is  measured  at 
9.30  a.  m.,  local  time. 

Mexican  series  (by  authority  of  the  secretary  of  public  works— furnished  by  co- 
operation of  Senor  Mariano  Barcena,  director  of  the  Central  Meteorological  Observa- 
tory in  the  City  of  Mexico,  and  respective  observers). — All  conversions  are  published 
as  given  in  tbe  originals,  but  when  an  evident  mistake  has  been  made,  the  data  a 
queried  at  this  office.  The  kinds  of  clouds  is  given,  and  also  the  direction  and  amount 
of  both  upper  and  lower.  The  degree  of  cloudiness  is  indicated  on  a  scale  of  0  to  10. 
Rainfall  is  generally  measured  at  6  a.  m.,  local  time. 

Netherlands  series  (furnished  by  co-operation  of  Prof.  Beys  Ballot,  director  of 
the  Royal  Meteorological  Institute  of  the  Netherlands  at  Utrecht). — The  originals  give 
the  barometer  in  millimeters  reduced  to  sea-level  and  the  temperatures  in  centigrade. 
The  movement  of  the  air  is  indicated  by  pressure  in  kilograms  per  sauare  meter,  ex- 
cept as  Hellevoetsluis,  which  gives  force  on  a  scale  of  0  to  12.  The  humidity  is  not 
given  on  the  originals,  but  for  two  stations  it  is  computed  from  the  hygrosnetrical 
observations.  The  weather  is  only  given  for  Utrecht,  from  which  the  amount  of  cloud- 
iness at  that  station  is  inferred. 

Norwegian  series  (furnished  by  co-operation  of  Prof.  H.  Mohn,  director  of  the 
Royal  Norwegian  Meteorological  Institute  at  Christiania.)— The  originals  give  the 
barometer  in  millimeters  reduced  to  sea-level  and  their  temperature  in  centigrade. 
The  movement  of  the  air  is  indicated  by  velocity  in  meters  per  second  or  by  force  oa 
a  scale  of  0  to  6.  The  weather  is  occasionally  given  by  Vienna  symbols.  At  Bergea 
observations  upon  the  weather  and  degree  of  cloudiness  are  made  at  2  p.  m~,  local  tuna. 
At  Brone  the  observations  are  taken  at  2  p.  m.,  instead  of  12.57  p.  m. 

Portuguese  series  (furnished  by  co-operation  of  J.  C.  de  Brito  Capello,  director 
of  the  Meteorological  Observatory  of  the  Infante  Dom  Luis  at  Lisbon). — In  the  orig- 
inals the  barometer  is  given  in  millimeters  and  the  temperature  in  centigrade.  Tbe 
movement  of  the  air  is  indicated  by  velocity  in  kilometers  per  hoar.  The  weather  tt 
occasionally  given  by  the  Vienna  symbols.  The  rainfall  is  measured  at  noon  eats 
day. 

Russian  series  (furnished  by  co-operation  of  Prof.  H.  Wild,  director  of  the  Impe- 
rial Central  Physical  Observatory  of  Russia  at  St.  Petersburg).— The  originals  grew 
the  barometer  in  millimeters  reduced  to  sea-level  and  the  temperature  in  eentigradc 
At  Astrakhan!  the  barometer-cistern  is  below  sea-level.  The  movement  of  the  air  » 
indicated  by  velocity  in  meters  per  second.  No  distinction  is  made  bet* 
and  lower  clouds ;  tbe  amount  is  given  on  a  scale  of  0  to  10,  and  the  Iqnd  < 
Th©  weather  is  occasionally  given  by  the  Vienna  symbols. 
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Spanish  series  (furnished  by  co-operation  of  the  Royal  Observatory  at  Madrid, 
and  respective  observers). — The  movement  of  the  air,  exeept  for  subseries,  is  given 
in  kilometers  per  hour.  The  kind  of  olonds  is  occasionally  given,  and  the  degree  of 
cloudiness  on  a  scale  of  0  to  10.  The  rainfall  at  San  Juan  is  measured  at  4  p.  m.,  local 
time,  and  at  San  Fernando  at  midnight.  The  weather  is  given  in  general  (Spanish) 
terms. 

Swedish  series  (furnished  by  co-operation  of  Prof.  R.  Rubensoo,  director  of  the 
Royal  Swedish  Meteorological  Institute,  and  of  Prof.  H.  H.  HHdebrandsson,  director 
of  the  Meteorological  Observatory  of  the  Upsala  University). — The  originals  give  the 
barometer  in  millemeters  reduced  to  sea-level  and  the  temperature  in  centigrade. 
The  movement  of  the  air  is  indicated  by  force  on  a  scale  of  0  to  6,  except  in  meters 
per  second  for  Upsala.  The  kind  of  clouds  is  not  given,  but  the  the  degree  of  cloud- 
iness is  indicated  on  a  scale  of  0  to  10.  The  rainfall  is  measured  at  8  a.  m.,  local  time, 
and  the  weather  is  occasionally  given  by  the  Vienna  symbols. 

Swiss  series  (furnished  by  co-operation  of  Prof.  E.  Plantamour,  director  of  the 
observatory  at  Geneva).— The  originals  give  the  barometer  in  millimeters,  corrected 
for  temperature  only,  and  the  thermometer  in  centigrade.  The  movement  of  the  air 
is  indicated  by  force  on  a  scale  of  0  to  10. 

Turkish  series  (furnished  by  co-operation  of  A.  Coumbary,  Effendi,  director  of 
the  Central  Observatory  at  Constantinople,  and  of  Prof.  C.  V.  A.  van  Dyck,  superin- 
tendent of  the  Lee  Observatory  at  Beirut.)— -The  originals  give  the  barometer  in  mil- 
limeters reduced  to  sea-level.  The  temperature  is  given  in  centigrade.  The  move- 
ment of  the  air  is  indicated  by  force  on  a  scale  of  0  to  7  for  Valona,  and  on  a  scale  of 
0  to  12  for  Beirut.  At  Constantinople  the  velocity  is  given  in  meters  per  second.  The 
kind  of  clouds  is  not  given,  but  the  amount  is  indicated  on  a  scale  of  0  to  10,  except 
at  Valona,  at  which  station  it  is  inferred  from  the  general  weather  terms. 

United  States  series  (by  authority  of  the  Secretary  of  War— furnished  by  co- 
operation of  W.  B.  Hazen,  brigadier  and  brevet  major-general,  Chief  Signal  Officer, 
U.  S.  Army). 

United  States  sub-series  (furnished  by  co-operation  of  the  respective  observers). 
The  originals  generally  give  the  barometer  reduced  to  sea-level  and  the  temperature 
at  Fahrenheit. — At  Bogota  and  Navassa  the  barometer  is  corrected  for  temperature 
only  ;  at  Puesto  Berrio,  is  given  as  read  off,  and  at  Rivas  is  omitted.  The  movement 
oi  the  air  is  generally  indicated  by  velocity  in  miles  per  hour,  except  on  a  scale  of  0 
to  10  for  Bogota,  Paramaribo,  and  Rivas,  and  0  to  12  for  Puerto  Berrio.  The  wind 
direction  is  generally  given  to  16  points,  except  8  points  for  Bogota  and  32  points  for 
Rivas.    At  Rivas  the  humidity  is  obtained  by  readings  from  Saussure's  hygrometer. 

British  naval  series  (furnished  by  co-operation  of  the  Meteorological  Council, 
London,  Robert  H.  Scott,  esq.,  F.  R.  8.,  secretary). — The  originals  give  the  barome- 
ter as  read  off.  The  wind  direction  is  given  to  32  points.  The  movement  of  the  air 
is  indicated  by  force  on  a  scale  of  0  to  12.  The  distinction  between  upper  and  lower 
clouds  is  made  as  to  direction,  but  not  as  to  amount.  The  height  of  the  sea  disturb- 
ance is  given  on  a  scale  of  0  to  9,  and  the  weather  by  the  Beaufort  notation.  The 
direction  of  movement  of  wind,  clouds,  and  sea  is  compass  direction,  corrected  only 
for  deviation  caused  by  the  iron  in  the  ship,  while  the  correction  for  magnetic  varia- 
tion is  applied  at  this  office.  The  humidity  is  not  given,  but  is  computed  from  the 
hygrometrical  observations. 

Portuguese  naval  series  (furnished  by  co-operation  of  J.  C.  de  Brito  Capello, 
director  of  the  Meteorological  Observatory  of  the  Infante  Dom  Luiz  at  Lisbon). — The 
originals  give  the  barometer  in  millimeters,  corrected  for  temperature  only,  and  the 
thermometer  in  centigrade.  The  movement  of  the  air  is  indicated  by  force  on  a  scale 
of  0  to  10.  The  humidity  is  not  given,  but  is  computed  from  the  hygrometrical  ob- 
servations. The  kind  of  clouds  is  not  given,  but  the  amount  is  indicated  on  a  scale 
of  0  to  10 ;  the  direction  of  movement  is  given  without  distinction  between  the  upper 
and  lower.  The  height  of  sea  disturbance  is  given  on  a  scale  of  0  to  9  and  the  weather 
by  the  Beaufort  notation.  The  rainfall  is  not  measured,  but  the  duration  is  generally 
given  in  hours  and  minutes. 

Swedish  naval  series  (furnished  by  co-operation  of  E.  Malmburg,  director  of  the 
Nautical  Meteorological  Bureau  at  Stockholm). — The  originals  give  the  barometer  as 
.  read  off.  The  movement  of  the  air  is  indicated  by  force  on  a  scale  of  0  to  12,  and  the 
direct  ion  is  corrected  for  magnetic  variation  at  this  office.  The  humidity  is  not  given, 
but  is  computed  from  the  hygrometrical  observations.  The  rainfall  is  omitted.  The 
neight  of  the  sea-swell  is  given  on  a  scale  of  0  to  9  and  the  weather  by  the  Beaufort 
notation. 

United  States  naval  series  (by  authority  of  the  Secretary  of  the  Navy— fur- 
nished by  co-operation  of  the  Navy  Department,  through  Commodore  John  G.  Walker. 
U.S.  N.,  Chief  of  Bureau  of  Navigation). — The  originals  give  the  barometer  as  read 
off.  The  hum  idi  ty  is  not  given,  but  is  computed  from  the  hygrometrical  observations. 
The  sea-swell  and  weather  are  given  in  general  terms.  The  direction  of  the  wind  is 
compass  direction,  corrected;  for  variation, 
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Mkrchant-Marink  series  (furnished  by  co- operatic n  of  the  owners,  agents,  Ac, 
of  the  respective  lines  and  vessels ).— Same  as  U.  S.  Naval. 

Ocean  squares.— The  table  of  ocean  square  data  shows  (1)  the  location  of  the 
centers  of  squares  whose  sides  extend  5°  each  in  latitude  and  longitude,  (2)  the  num- 
ber of  days  tor  which  observations  are  at  hand  within  the  respective  squares,  and  the 
total  number  of  simultaneous  observations  reported  on  those  days,  (3)  the  monthly 
mean  pressure  and  temperature  of  the  air,  and  the  mean  force  and  total  frequency  of 
the  wind  at  7  a.  m.,  Washington  time,  computed  for  the  center  of  each  square  from 
daily  readings  as  obtained  by  interpolation  between  the  isobars  and  isotherms  of  the 
daily  international  simultaneous  weather  maps* 
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International  polar  stations.    (See  Stations.) 
Iowa  State  weather  service : 

Report  of,  July,  1884 122 

Kansas  State  weather  service : 

Report  of,  July,  1884 122 

Lady  Frankliu  Bay : 

Outline  of  expedition  to 14 

Langley,  Prof.  8.  P.: 

Author  of  Professional  Paper  XV    8 

Louisiana  State  weather  service : 

Circular  of 112 

Circular  of,  in  referee ce  to  frost  warnings 119 

Report  of,  July,  1884 122 

Meteorological  committees : 

Appointed  by  boards  of  trade  and  chambers  of  commerce 14 

Meteorological  data : 

Furnished  during  the  year  ending  June  30, 1884 , 163 

Meteorological  instruments : 

Paper  on,  rea4  hy  Alexander  Pollok,  sergeant  Signal  Corps,  before  the  meet- 
ing of  Nebraska  State  weather  service 107 

Meteorological  observatory : 

Report  of  officer  in  charge,  with  report  of  Prof.  Thomas  Russell 89 

Meteorological  publications: 

Index  to,  in  course  of  preparation 

Meteorological  summary ; 

Forms  127  B,  for  the  year  ending  December  31, 1883,  at  stations  of  the  Signal 

Servico 404 

Meteorology ; 

Instruction  in , 7,65 

Suggested  course  in,  for  colleges  and  scientific  schools 75 

Popular  interest  in,  increasing 8 

Michigan  State  weather  service : 

Report  of,  July,  1884 123 

Military  posts: 

List  of,  from  which  monthly  meteorological  reports  have  been  received  at 
the  office  of  the  Chief  Signal  Officer  during  the  fiscal  year  ending  June  30, 

1884 !      143 

Military  telegraph  lines.    (See  Telegraph  Lines.) 
Mills.  Capt.  S.  M.: 

Report  of,  in  charge  property  and  disbursing  division 50 

Report  of,  in  charge  publications  division 92 

Minnesota  State  weather  service : 

Circular  of 114 

Missouri  State  weather  service : 

Report  of,  July,  1884 123 

Mississippi  State  weather  service : 

Report  of,  July,  1884 125 

Mount  Whitney : 

Military  reservation  on 63 

Nebraska  State  weather  service : 

Paper  read  before  meeting  of.  by  Alexander  Pollok,  sergeant  Signal  Corps . .      107 

Report  of,  July,  1884 J". 7 .. !...       123 

JJew  Jersey  State  weather  service: 

Report  of,  July,  1884 , , , 124 
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Ohio  State  weather  service : 

Report  of,  July,  1884 124 

Bill  organizing 127 

Pacific  coast : 

Necessity  for  separate  signal  office  on 26 

Pollok,  Alexander,  sergeant  Signal  Corps: 

Reads  paper  before  meeting  of  Nebraska  State  weather  service 107 

Precipitation: 

Average  for  each  of  the  four  seasons,  at  stations  of  the  8ignal  Service 224 

Monthly  and  annual,  in  inches  and  hundredths,  at  stations  of  the  Signal 

Service  for  the  year  ending  June  30, 1884 295 

Annual  and  mean  annual,  in  inches  and  hundredths,  at  stations  of  the  Sig- 
nal Service 300 

Table  of  comparative,  in  inches  and  hundredths,  at  stations  of  the  Signal 

Service 304 

Table  showing  the  average,  in  inches  aud  hundredths,  at  stations  of  the  Sig- 
nal Service  for  each  month  of  the  year  (computed  from  the  commence- 
ment of  observations  to  and  including  December,  1883) 312 

Table  showing  the  mean  monthly  and  mean  annual,  in  inches  and  hun- 
dredths, at  selected  stations  of  the  Signal  Service  (computed  from  Janu- 
ary, 1874,  to  December,  1883,  inclusive) 316 

Tabic  showing  the  mean  monthly  aud  mean  annual,  in  inches  and  hun- 
dredths, at  selected  statons  of  the  Signal  Service  (computed  from  Janu- 
ary, 1879,  to  December,  18d3,  inclusive)...- 318 

Monthly  and  annual,  in  inches  and  hundredths,  reported  by  voluntary  ob- 
servers of  the  Signal  Service  for  the  year  ending  June  30, 1884 320 

Monthly  aud  annual,  in  inches  and  hundredths,  at  military  post  hospitals, 

from  July,  1883,  to  June,  1884,  inclusive 330 

Mouth ly  and  annual,  in  inches  and  hundredths,  at  stations  on  the  Central 
Pacific  and  Southern  Pacific  Railroads  and  connecting  branches  for  the 

year  ending  J une  30,  1884 332 

Table  showing  the,  in* inches  and  hundredths,  at  the  special  cotton-region 
stations  of  the  Signal  Service  for  the  months  July  to  "October,  1883,  and 

April  to  June,  1884,  both  inclusive *• 336 

Property  and  disbursing  division : 

Report  of  officer  in  charge » 50 

Publications  division : 

Report  of  officer  in  charge 92 

Publications: 

Of  the  Signal  Servioe 28 

Publications,  scientific : 

By  attaches  of  the  Chief  Signal  Office 64 

Purdue  University : 

Circular  of,  to  voluntary  observers 112 

Railway  Weather  Signals.    (See  Signals.) 

Rain-band  spectroscopy :  • 

Observations  continued  during  the  year 62 

Rain-gauges : 

Comparison  of 22,60 

River  reports: 

8y8temof,  continued  during  the  year 27 

Russell,  Prof.  Thomas: 

Report  of,  in  reference  to  work  of  the  Meteorological  Observatory 89 

Scientific  schools : 

Suggested  course  in  meteorology  for 75 

Scientists  co-operating  with  the  Signal  Service 21,59 

Signal  Office : 

New  building  for,  recommended 89 

Machine  shop,  list  of  articles  made  and  repaired 54 

Carpenter  shop,  list  of  articles  made  and  repaired 55 

Signals : 

Cautionary  and  off-shore,  number  ordered  during  the  year  and  verifica- 
tion of i '. 13 

Railway  weather - 96 

Frost,  displayed  by  Louisiana  weather  service 26 

Cold-wave,  circular  of  the  Signal  Service  in  regard  to 119 

Signal  code: 

For  danger,  distress,  and  storm  signals,  published  during  the  year 29 
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Paf*. 
Signal  Service: 

Pentmnel  of 97 

Legislation  needed  by 99 

Snowfilll : 

Table  showing  the  dates  of  the  first,  at  stations  of  the  8ignal  Service  east 
of  the  Rocky  Mountains  for  each  winter  from  the  commencement  of  ob- 
servations to  the  winter  of  1883-'84 t      380 

Table  showing  the  dates  of  the  last,  at  stations  of  the  8ignal  Service,  east 
of  the  Rooky  Mountains  for  each  winter  from  the  commencement  of  ob- 
servations to  the  winter  of  UBS*-^ 383 

Solar  radiation : 

Recent  advance  in  study  of 92,63 

Standard  time.    (See  Time.) 
Standards : 

Investigation  of^  in  progress 21,59 

State  weather  services : 

Additions  made  during  the  year  to  the  number  co-operating  with  the  Signal 

Service 26 

Report  of  Lieut.  H.  H.  C.  Dun  woody  upon  organization  of 94 

Newspaper  comments  on : 

Louisville,  Ky.,  Courier-Journal 99 

Austin,  Tex.,  Statesman 100 

Little  Rock,  Ark.,  Gazette 101 

New  Orleans,  La.,  Times-Democrat 102 

New  Orleans,  La.,  Picayune 103 

Auburn,  Ala.,  Advertiser 104 

Nashville,  Tenn.,  World 105 

Lincoln,  Nebr.,  State  Journal 107 

New  Orleans  Sunday  States 113 

Paper  read  before  Nebraska  State  weather  service  by  Alexander  Pollok, 

sergeant  Signal  Corps 107 

Circular  of  Purdue  University,  Indiana Ill 

Circular  of  Louisiana  State  weather  service 112 

Circular  of  Minnesota  State  weather  service 114 

Address  to  the  Alabama  legislature 126 

Bill  organizing  Ohio  State  weather  service 127 

Stations : 

Number  of,  reporting  during  the  year , 25 

Station  barometers : 

Reliability  of 61 

Stations : 

International  polar 64 

Stations  of  the  Signal  Service : 

Cost  of,  during  the  fiscal  year  ending  June  30, 1884 52 

Location  of 61 

Location  of  barometers  at 70 

Inspected  dnring  the  year,  list  of J58 

Classified  list  of  (by  States  and  Territories),  in  operation  on  June  30, 1864, 
with  the  names  of  first-class  stationsestablishec  and  discontinued  during 

the  year 166 

List  of,  in  operation  June  30,  1884 169 

Study-room  division : 

Report  of  professor  and  assistant  in  charge 59 

Sunset  phenomena  of  1883 : 

Study  of,  during  the  year 66 

Telegraph  division : 

Report  of  officer  in  charge 80 

Telegraph  lines : 

Receipts  of,  covered  into  the  Treasury 11 

List  of  those,  operated  by  the  Signal  service  June  30, 1884 23 

On  the  sea-coast,  importance  of 24 

Ott^the  sea-coast,  cost  of 53 

Stations  on 51 

Stations  on,  abandoned  during  the  year 54 

Temperature : 

Mean,  and  maximum  and  minimum,  at  Signal  Service  stations  for  each  of 

the  four  seasons  during  1882  and  1883 130 

Annual  and  mean  annual,  at  stations  of  the  Signal  Service 190 
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Temperature — Continued. 

Monthly  and  annual  mean,  at  stations  of  the  8ignal  Service,  for  the  year 
ending  June  30,  1884 196 

Mean  monthly  and  mean  annual,  at  stations  of  the  Signal  Service  (com- 
puted from  the  commencement  of  observations  to  and  including  December, 
1883) 198 

Mean  monthly  and  mean  annual,  at  selected  stations  of  the  8ignal  Service 
(computed  from  January,  1879,  to  December,  1883,  inclusive) 202 

Mean  month y  and  mean  annual,  at  selected  stations  of  the  Signal  Service 

*  (computed  from  January,  1879,  to  December.  1883  inclusive) 204 

Table  snowing  the  mean  daily  range  of,  at  stations  of  the  Signal  Service 
for  each  month  or  the  year  18b3 207 

Table  of  comparative  mean,  at  stations  of  the  Signal  Service  for  each  month 
of theyearl883   f 211 

Tables  showing  the  mean  a.  m.,  p.  m.f  and  midnight,  at  stations  of  the 
8ignal  Service  for  each  month  of  the  year  (computed  from  the  commence- 
ment of  observations  to  December  31, 1883) 220 

Mean,  and  average  precipitation  at  stations  of  the  Signal  Service  for  each 
season  of  the  year 224 

Maximum  and  minimum,  at  stations  of  the  Signal  Service  for  the  year  end- 
ing June  30,  1884 228 

Table  showing  the  highest  and  lowest,  recorded  at  stations  of  the  Signal 
Service  for  each  month  of  the  year  (compiled  from  the  commencement 
of  observations  to  and  including  December,  1883) 234 

Table  showing  the  highest,  recorded  at  stations  of  the  Signal  Service,  for 
each  month  of  the  year  (compiled  from  the  commencement  of  observa- 
tions to  aod  including  December,  1883) 238 

Table  showing  the  lowest,  recorded  at  stations  of  the  Signal  Service  for 
each  month  of  the  year  (compiled  from  the  commencement  of  observa- 
tions to  and  including  December,  1883) 246 

Table  showing  the  means  of  the  daily  maximum  and  minimum,  at  stations 
of  the  Signal  Service  for  each  month  of  the  year  ending  June  30,  1884..      2S4 

Monthly  and  annual  mean,  reported  by  voluntary  observers  of  the  Signal 
Service  for  the  year  ending  Juno  30,  1884 260 

Maximum  and  minimum,  and  annual  range  of  temperature  reported  by 
voluntary  observers  of  the  8ignal  Service  for  the  year  ending  June  30, 
1884 268 

Monthly- and  annual  mean,  at  military  post  hospitals  for  the  year  ending 
June  30, 1884 .•...      280 

Maximum  and  miuimum,  and  annual  range  of  temperatnre  at  military 
post  hospitals,  July,  1883,  to  June,  1884,  inclusive 283 

Monthly  and  annual  mean,  at  stations  on  the  Central  Pacific  and  Southern 
Pacific  Railroads  and  connecting  branches  for  the  year  ending  June  30. 
1884 285 

Maximum  and  minimum,  and  annual  range  of  temperature  at  stations  on 
the  Central  Pacific  and  Southern  Pacific  Railroads  and  connecting 
branches  for  the  year  ending  June  30, 1884 288 

Table  showing  the  mean  of  the  daily  maximum  and  minimum,  at  the  special 
cotton-region  stations  of  the  Signal  Service  for  the  months  of  July  to 

October,  188:),  and  April  to  June,  1884,  both  inclusive 292 

Tennessee  State  weather  service : 

Report  of,  July,  1884 125 

Thermometers : 

Investigation  of  exposures  of 59 

Thunder-storms : 

Special  study  of,  to  be  made 64,73 

Time,  standard : 

Attempts  to  secure 60 

Vapor,  tension  of: 

For  each  of  the  four  seasons,  at  stations  of  the  Signal  Service,  during  1882 

and  1883 ^    130 

Verifications.    (See  Indications.) 
Voluntary  observers : 

List  of,  who  have  forwarded  monthly  reports  to  the  Chief  Signal  Officer 

during  the  year  ending  Juue  30,  1884 138 

Winds: 

Tablf  showing  the  average  movement  of,  in  miles,  at  stations  of  the  8ignal 
Service  for  each  month  and  the  year  (computed  from  the  commencement 
of  observations  to  and  including  December,  1883) 356 
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Page. 
Winds— Continued. 

Table  showing  the  average  velocity  of,  in  miles,  at  stations  of  the  Signal 
Service  for  each  month  and  the  year  (computed  from  Ihe  commencement 
of  observations  to  and  including  December,  1883) 358 

Prevailing,  directions  from  which  they  have  been  observed  to  blow  at 
stations  on  the  Central  Pacific  and  Southern  Pacific  Railroads  and  con- 
necting branches  daring  each  month  of  the  year  ending  June  30,  1884..      3(30 

Table  showing  the  quadrants  from  which  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  suow  are  observed  to  blow  at  stations  of  the  Signal 
Service  during  each  month  of  the  year  (computed  from  observations 
taken  during  a  period  of  from  one  to  thirteen  years) 386 

Table  showing  the  quadrants  from  which  the  winds  least  likely  to  be  fol- 
lowed by  i  am  or  6now  are  observed  to  blow  at  stations  of  the  Signal 
Service  during  each  month  of  the  year  (computed  from  observations 
taken  during  a  period  of  from  one  to  thirteen  yoars) 394 

Table  showing  the  quadrants  from  which  the  winds  most  likely  to  be  fol- 
lowed by  rain  or  snow  are  observed  to  blow,  during  each  month  of  the 
year,  in  the  several  geographical  districts  of  the  United  States  (computed 
from  obaervatioLS  taken  during  a  period  of  from  one  to  thirteen  years.. .      402 

Table  showing  the  quadrants  from  which  the  winds  least  likely  to  be  fol- 
lowed by  rain  or  snow  are  observed  to  blow,  during  each  month  of  the 
year,  in  the  several  geographical  districts  of  the  United  States  (com- 
puted from  observations  taken  during  a  period  of  from  one  to  thirteen 

years) 402 

Woodruff,  Lieut.  Thomas  M. : 

Report  of,  in  charge  Meteorological  Observatory 80 
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